DOCOMEMT BESOHE 

' - I 



BD. 17i 275 .* 

AUTHOfi 
TITLE 

INSTITUTION 

SPONS AGE^C¥ 
PUB DATE 
NOTE 

^JDES tBICE ■ 
■DESCRIPTOfiS . 



IDEIiTIFIERS 



flathway, Jame 
Individualize 
rSCS Lev0l IL 
Florida S.ta'te 
Center. 
National Scie 
73 . 

7Mp.; For rel 

.MF01/PC03 Plu 
Acaderaid Achi 
3econdary Edu 
Programs; *Jun 
♦Science Cour 
Education; Sc 
Evaluation 
♦Intermediate 
Science Found 



£ A. , Ed. 

dTestinq System 
, Form B, 
Oniv,, Ta 11a has 

.1 ■ - 

nee Foundation, 

at€d documents, 

£ Postage*, 
evement; Course 
caticn; valuat 
ior High Schools 
£€ liii|:roveaent P 
ience Materials.; 



SI 02 6 46B . 

» 

: Perfcrinaiice Checks. 

* 

see* Curriculum Study 

jlashicgtcn^ D^C* 

see SB 028 460-486 
-A* 



Evaluation ; Elementary 
ion ; '••Indi vi d uali zed 
; ♦Performance Tests; ^ 
reject ; Science 
Science Tests^ ^Student 



Science Curriculum Study; *Nationdl 
aticr , . , ' 



ABSTBACT 

This is one form 
(A^ and C) for Level II of the 
Study (JSCS)* TKh three booklets^ 
subdivisions of a set of ^individu 
Level II of the ISCS. This bookie 
students • achievement of the cfcje 
cf performance checks equivalent 
other two forms (A and C).. E^ach p 
number which- indicates the unit y\ 
based on core, material ,or excursi 
performance checks are also inclu 



of three perfprman 
' Intermediate Scie 
are considered one 
alized evaluation 
t (form B) ^ develo 
ctiv€S* of Level ll 
to the performance 
erformance check h 
umber and id'entifi 
ens. Directions fo 
ded. (HM) 



ce checks booklets 
nee Curriculum 

of four major 
mate rivals for 
ped to assess the 
^ ccnt-ains a set 

checks of the 
as its own code 
€S whether it is 
r students' use of 



♦ Reprodiuctions supplied by EDES are the best that^can be madie 

♦ ^ from'th€ original document. ♦ 

^c^t^t^t^^^i^^^^^^^^^^^'tt^t^^^^ ♦♦♦♦♦♦♦♦♦♦♦♦♦ 4 ♦♦♦♦♦♦♦♦♦ 4ili^t*t***y¥^t^n^ • 




do 

I — I 



INTERMEDIATE 
SCIENCE 
CURRICULUM 
STUDY 



\ 



INDIVIDUALIZED 

TESTING 

SYSTEM 



us DEPAMTMEP^T OF HEALTH. 
EDUCATION 4 WELFARE 
NATIONAL INSTITUTE OF 
EDUCATION 

This OOCUMtNI has Bf-fN RjPRO* 
nu(fO |XA(TlY AS kfCFlVtO ^ ROM 
TMf F>t MSON OM OMOANI/A TlON OMlClN- 
AT iN(, I T . POlN TS Of VIEW CM OPINION^ 
SIAIf-d DO NOT NFCfcSSAMllY MFPRF* 
SFNIOfMflAl NATIONAL INSTlTl^TfOr 
VOUC ATiON POSITION OM POl ICY ^' 



■PERMISSION TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 

Mary L. (jJaarlo.-^ 

MSF 



TO THE EDUCATIONAl RESOURCES 
INFORMATION CENTER (ERIC)." 



Performance 

ISCS LEVEL II 
FORM B 



Checks 



bo 




LU. ■ - ' ... 

CO ip=l SILVEl) BUI^DETT 

. vilik GENERAL LEARNING CORPORATION 

' ^ Morristown, New Jersey ' Park Ridge, III, • Palo Alto . Dallas . Atlanta 




ZED TESTING SYSTEM 



Individualizing Objective Testing (an I TP Module) ^ 
Evaluating and Reporting Progress (an ITP Module) 



LEVEL I 



Performance Objectives, ISCS Level I . 
Performance Checks, ISCS Level I, FormsiA, B, and C 
Performance Assessment Resources, ISCS Leve) I, Parts 1 and 2 



LEVEL II 



Performance Objectives, ISCS Level II 

Performance Checks, ISCS Level II, Forms A, B, and C 

Performance Assessment Resources, ISCS Level II, Parts 1 and 2 



LEVEL III Performance Objectives, ISCS Level III 

,^ Performance Checks, ISCS Level III, ES-WB, Forms A, B, and C 



ACKNOWLEDGMENTS 

The work presented or reported herein was supported by funds provided by' the National Science 
Foundation. However, the opinions expressed herein do not necessarily reflect the position or 
policy of the National Science Foundation, and no official endorsement by the agency'should be 
inferred. * ^ . 

©1973 THE FLORIDA STATE UNIVERSITY 

All rights reserved. Printed in the United States of America. Published simultaneously irt Canada, 
Copyright is claimed until 1978. Except for the rights to matei^ials reserved by others, the 
Publishers and the copyright owner hereby grant permission to^omestic persons of the United 
States and Canada for use of , this work without charge in the English language in theuUnited States 
and Canada after 1978 provided that the publications incorporating materials covered. by the 
copyrights contain an acknowledgment of them and a statement that the publication is not en- 
dorsed by the copyright owner. For conditions of use and permission to use materials contained 
herein for foreign publications in other than the English language, apply to the copyright owner. 
This publication, or parts thereof, may not be reproduced in any form by photographic, electro- 
static, mechanical, 45r any other method, for any use, including infor^^atton storage and retrieval, 
without written permission from the publisher. I 



WYY- IV, Forms A, B, and C 
lO-WU, Forms A, B, and C 
WW-CP, Forms A, B, and C 



Performance Assessment Resources, ISCS Level III, ES WB 



WYY-IV . s 

lO-WU 

WW-CP 



ILLUSTRATIONS: (&1973 GENERAL LEARNING CORPORATION 
ALL RIGHT RESERVED. 




ISCS STAFF 



David D. Redfield, Co-Director 
William R. Snyder, Co- Director 
Ernest Burkman, Steering Committee Chairman 

Gary Carfbll, Artist 

Rtobert L. Cocanougher, Art Director 

Stewart P. Darrow, Teacher Education 

George 0. Dawson, Teacher Education 

Cheval Fagan,, Artist 

Ronald N. Giese, Evaluation , 

James A. Hathway, Editor 

Adrian D. Lovell, Administration and Field Trial Coordinator 

Janet Mauney, Artist 

Lynn H. Rogers, Artist 

MillicentShargel, Grammarian 

Stephen C. Smith, Artist 

Lois S. Wilsoji, Assistant Editor 

MA^tERIALS DEVELOPMENT CONTRIBUTORS 

Betsy Conlon Balzano, State University of New York at Brockport 

William H. Fletcher, F.S.U. 

John R. Hassard, Georgia-State University 

Gordon Hopp, Indianapolis, Indl^ina 

H. Dale Luttrell, North Texas State University 

Luis A. Martinez-Perez, F.S.U... 

Lawretice E. Oliver, F,S.U. 

Barney Pdrker^ F.S.U. ' 

Susan Seal, Indianapolis, Indiana 

David Semich, Indianapolis, Indiana 

Everett S. Stallings, F.S.U. 

Paul H. Westmeyer, University of Texas at San Antonio 



o ■ 
FRir 



FOREWORD 

*% 

T6 implement an educational approach successfully, one must match the philoso- 
phy of evaluation with that of instruction. This is particularly true when individual- 
ization is the key element in the educational approach. Yet, as important as it is to 
achieve this match, the task is by no means simple for the teacher. In fact, without 
specific resource materials to help him, he is apt to find the task overwhelming. For 
this reason, ISCS has developed a set of individualized evaluation materials as part of 
its Individualized Teacher Preparation (ITP) program. These materials are designed 
to assist teachers in their transition to individualized instruction and to Help them 
tailor their assessment of students' progress to the needs of all their students. 

The two modules concerned with evaluation. Individualizing Objective Testing and 
Evaluating and Reporting Progress, can be used by small groups of teachers in in- 
service settings or by individual teachers in a local school environment. Hopefully, 
they will do more than give each teacher an overview of individualized evaluation. 
These ITP modules suggest key strategies for achieving both subjective and objective 
evaluation of each student's progress. And to make it easier for teadiers to put such 
strategies into practice, ISCS has produced the associated booklets entitled Perform-' 
ance Objectives, Performance Assessmen t Resources, md ' Performance Checks.^ Using 
tl\ese materials, the teacher can objectively assess the student's mastery of the proc- 
esses, skills, and subje^ct matter of the ISCS program. And the teacher can obtain, 
at the moment when they are needed, specific suggestions for remedying the stu- 
dent's identified deficiencies. 

If you are an ISCS teacher, selective use of these materials will guide you in devel- 
oping an individualized evaluation program best suited to your own settings and thus 
further enhance the individualized character of your ISCS program. 

The Co-Directors 

Intermediate Science Curriculum Study 
, ^ ^ . : ' Rm415, W.H. Johnston Building 

415 North Monroe Street 
Tallahassee, Florida 32301 



NOTES TO THE STUDENT ' 

Now that you have completed several chapters, excursions, and self-evaluations, you 
are ready to help your teacher determine how well you are doing. The performance 
checks in this book will provide your teacher with this information. Then your 
teacher can help you with things you may not understand and can >keep a record 
of your progress. 

Read the next section carefully. It explains some important things about the per- 
formance checks in this book, and it gives'^ou specific, suggestions for u^ing them. 

What You Need To Know about Performance Checks 



1. You do performance checks when you are ready. Per- 
formance checks are somewhat like the questions in the self- 
evaluations - you do them when you are ready, not. when 
the whole class is ready. 

2. Your teacher or both of you decide how many youtdo. 
Your teacher or you and your teacher together will decide 
which ones you should do. You are not expected to do all 
of the performance checks. 



3, There are three forms for each performaipete check. Every 
performance check is written in three forms - A, B, and C. 
(The title of this booklet tells you whether it is Form A, B,.or 
C.) Usually the answers for each form are different. When 
you do a check, you will use only one form. The A, B, and C 
forms are always in different b6oklets. Within each booklet 
all the performance objectives for the same unit are listed 
together. A unit contains two or three chapters and their re- 
lated excursions. These units arc in numerical order, tach 
unit has performance checks based cjn core material and per- 
formance checks based on excursions. 

4. Each performance check has its own number. The number 
is in the outside margin of the page and will look like this: 
03-Core-I7A or 05 Exc 17-2-2 A. These numbers mean 
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5. Each performance check is separated from the other. 
There is a line before each performance check and one after 
it. Some performance checks have several parts, so do every- 
thing called for between the lines. If there is no line at the 
bottom of a page, the check is continued onto the next page, 

6. Sometimes you will need to use equipment. If special 
materials are needed, they will be in boxes labeled with the 
same number and sometimes the same letter too as the per- 
formance check for which you need them. 

7. Some performance checks have two or more answers. If 
more -than one answer is correct, you must select all the cor- 
rect choices. In such cases selecting just one answer is not 
enough. 

8. Some performance checks have no answers. Occasionally, 
you may be askeil to 4d something that is impossible and to 
explain your answer. If so, say that the task is impossible 
and explain why. 



This isnft the kind of 
checkbook you write ia 




9. You share books of pei^fornrance checks and YOU DO 
NOT WRITE IN THEM. Write your answers on other paper. 
Give the niunber and form of the performance check for each 
answer you write. If you are to draw a graph, your teacher 
may provide you with grid paper. 

10. Your teacher or his assistant will collect and mark your 
checks. And. sometimes you must ask him to watch or assist 
you as you do a check. ^ ' 

11. Sometimes a review procedure will /i)e suggested. If you 
can't do a performance check, you may be asked to review 
a part of the text or a self-evaluation question. You may 
then be checked on the same materiaK so be sure you under- 
stand the material you -review. Get help if you need it. 



4- 



An Antarctic exploration team sent back only the information given in the table be- 
^ low about samples X and Y. Nothing else is known about them. 

1 . Can you be certain that substances X and Y are different substances? 

2. Explain your answer. -^t^^,-.^-.. . ^ , 



01-Core-1B 





SAMPLE X 


SAMPLE Y 


Volume 


23 cc 


27.6 cc 


Color 


blue 


blue 


Mass 


20 g 


24 g 


Texture 


rough 


smooth ' 



— '^^511 ■ ■ • 

What are two actions you would take if you spill an unknown or^ dangerous chemi- 
cal on yourself or someone else? . 



Get any materials you need in addition to those in box Ol-Core-3 to complete this- 
item. Place Va of a teaspoon of powder from the bag into a beaker. Add about S 
dropsof the acid in bottle D to the powder. Record the observation's that y.ou make. 



Get a piece of rock arfd a piece of shell from the supply area an.d enough of the pow- 
der from bottle 01-Cbre-4B to coyer the bottom of a test tube, You may use any or 
all of the following: a balance, a bottle of hydrochloric acid (HCl), a magnifying 
glass, safety glasses, and a graduated cylinder. 

1. Is the powder more like rock or shell? 

2. Explain your answer. 



01-Core-2B 



01-Core-3B 



Q1-Core-4B 



- Get two baby-food jars. Label one X-and the other Y. At the supply area are two 
bags, one labeled OM ore-5X and the other labeled OI-Core-5Y. Now get a small 
sample of i0jf^^<-'r from each of the two bags. Also get a dropper bottle of hydro- 
chloric aciti 0i1l<''l). If your room has an acid area, do your test there. 
- 1, Which sample is rock powder? 

2. Which sample is shell powder? ■ . 

3. How did the observations you made allow you to identify which powder 
came from rock and which powder came from shell? 



Jean crushed a solid object that she found on the bottom-of a stream. Which of its 
properties will probably change the' least? 

a. Its roughflt-s-s 

b. Its size A 

c. Its reaction with HCl 

d. Its shape 



01-Core-5B 



O1-Cor0-6B 
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01-Cor6^7B 



, Suppose you were to shrink in size so thai^u were able to walk inside a piece of 
iron. ' • ^ 

.1. Drdw a diagrarti showing how the inside of this piece of pure iron might 

look to you. 

2. Explain your diagram. ' 



0VCore-8B Choose the be^t answer below, A scientific model is 'IkV 

a. a description of the way it really is inside of matter. 



b. invented in the niinds of people to explain observations. I 

c. a statement of things that the best scientists have observed, uj^ng scientif- 
ic instruments. ' 

d. unchangeable. 



'■ ' ■■ ' ■■ # 

0 01-Core-9B Select any statements below which are part of the particle model of matter. 

a. Heat energy increases the motion of iijatter particles. 

b. Matter particles are closest together in a solid. * - 

c. There is only one kind of matter particle. 

d. Matter particles move at a constant speed. 

e. Matter particles can move. 

01-Cor6-10B Select the letter of the choice below which best completes the statement. A scientif- 

jc model 

a. always provides correct answers to scientific questions. 

b. Is true because it comes from nature, and nature is always right. 

c. should be thrown out if an experiment does not work as the model pre- 
dicts. , - . 

d. is used because it helps to e'jfjplain observations and to predict other 
% • . observations, not because it is known to be correct. 

• ' . s . . 

01-Core-11B' Select the statements which are true about a scientific model. 

a. It helps to interpret sets of observations.- 

b. It is an observation. 

c. It can include a physical object or a set of objects. 

d. It can be a mental picture. 

0VCore-12B Copy the numbers of the words below. Tell whether each substance is found at ordi- 

nary room temperature as a solid, a liquid/ or a gas! Write S (for solid), L (for 
liquid or G (for gas) after its number on your paper. 
1. Cider 5. Wood 

'^l 2. Rayon - (>. Air 

3. Oxygen 7. Fuel oil 

4. Steel ^ H. Sandpaper ^ ' 



01-Core-13B Scientists often make use of a scientific model. List two things that a good scientific 

model does. 



Define mass by completing the following sentence. Mass is — _. 

. 1 _ 'S- 



Copy the .list of words Uelow. Place a P after those things which are made up of 
particles. Place an M after those things which are matter. You may place both a P 
and an M after the same word. 

L Water ^• 

2. Mr . . 

3. Soap 



5. Thought. 



4-. 
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01Core-14B 



01Core-15B 



On your paper, copy the five wortisi^isled below. Place an M after those thirjgs Vvhich 
have mass. Place an X after those things made up of matter. You may place bgth an 
M and an X after a word. , 

1. Bean ' " \ 

2. Tea . • ' 

3. Film 

4. Air 

5. Spirit ' ' . ^ 



Suppose yt)u were, given a balloon filled with carbon djoxide. \yhiit would you have 
to show about carbon dioxide io prove that it is matter? 



Get a balance and a set of gram masses. 'Then, from box Ol-Core-18, ge^ a small air 
piston and a rubber stopper. Find the mass of each of the objects from the box as 
closely as possible. Write the name of each object and its mass oh your answer sheet. 



01Core-16B 



01-Core-17B 



01Core-18B 



If a'jifidontains 7.5 cc of watcj„what.is the water volume jn ml? 



01-Core-19B 



Get bottle OI-Corc-20B, and fill it with water to the line marked on the side. Use a 
graduated cylinder to determine the volume of Water in the bottle. 



01Core-20B 



Harlin's Shoe Store gave away 500 balloons filled with a gas. 

1 . Is the gas in the balloons matter? 

2. How do you know? 



FHI a large beaker % full of water. Turn a small beaker upside down, and place it un- 
der the water. Slowly turn it right side up. What, if any. is the state or forrti of mat- 
ter coming from the beaker? - 



01-Core-21B 



01-Core-22B 



01-Core-23B ^ 

1. 


On the sketch provided by your teacher, mark the place in your ISCS room where 
each of the following is nornfially stored, * " 

1. B.upke^,6f sand ' 

2. Fjj^olanket . * 

3. /Saiety gogghM' ' - 

4/ C02'bis8e<la-acid fire exfinguishef^ ' . 

5. First-aid kit • • ♦ ' • 

f 


01-Core'24B 


Your teacher will observe you for this check wjhen h^cuQ^ 


01'Core-25B 


/ ' ■ " . ■ — ^ ■ 

Your teacher will observe you for this check when he (ian. 

• ■ 1 


01-Core-26B 


Your teacher will observe you for this check when he can. 
n ^ • — : — : 1— > — ■ 


01-Cbre-27B 


Ypur^eacher v(i\\ observe^ou for this check \yhen he can. 


01-Core-28B 


— '' — ■ ' ' ' ' ■ ' n ■ ■ ■ . 1," 1 — 1 — 

Your teacher will observe you for this check when he can. 


01 -Exc 2-2-1 B 

• 

• 

m 


- Listed in Column A below are six quantities commonly measured in sciejnce. Copy 
them onto your paper. , ^ ■ 

From Column B, choose the metric unit used to express each of these quantities 
and write it on your paper after the quantity it mafches. 

4 

Column A (Quantities) ^ Column B (Units) 

1 . Mass gram/cc (ml) 

2. Volume feet/secohd 

3. Speed (distance/time unit) ton 

4; Temperature meter/second 

5. Length / ^ gram . ,. 

6, Density (mass/unit volume) quart 

foot 
"C 

*. . . ' 

milliliter 
"F 

^^^\o>^ centimeter 

ounce/cu in ^ 


01-Exc 2-3-1 B 

♦ 


Suppose that it's the year 2050, and you have just landed on the planet Xeno in a 
distant galaxy. Somehow you feel that your weight is much different than it was. 
on earth. Your weight on the 4)lanet XtrxQ is determined by three factors. Name 
tw<i of them. • 



t * 



Select the letter of the property of a solid that,^ould be differtjnt on the earth, Mars, 
and Jupiter. . , 

a/ Mass . i . ' 

b. Weight ^ 

c. Volume . ^ ■* ' 

d. Color : , . 




Select the letter of the choice below which lists the imix>rtiint factors that jj^termine 



your N^ight on earth, ; \ ' . 

a. Your Hlass and distance from the center of 4he earth, and the earth's mass 

b. Your mass and distance., from the center of the earth, and the earth's 
volume • * . . 

c. Your mass and volume, and the earth's mass. : ■ 
, d. None of these , 



Get jars D and C from box 02-Care-l at the supply ^rea. What is the state ofthe 
matter, if any, in each of thfeiars? , . ' ' . 



Jfon-and Sandy decided to do exactly the same expeftment separately. Later each 
descrit)ed het experiment. Both said they- were doing the same things, but their re- , 
Suits and conclusions were very different. Jean and Sandy argued that at least one 
of' them must have done sor^ething that was different, from what she thought she 

had, done. - ^ 
• 1. Is it possible that both girls had-dpne exactly the same experimfent? 

' • .-2. E;cpla'in youp answer. " • , * ^ • r . * 



Kevin mixed nitric acid and shell. gas was given ofi;. He tested the.gass^ith a 
burning match, which went out. Mr. Thorp asked him if t hi? gas was nitrogen. Xevin 
said, "It might bc,T3ut I don't know for sure." , 

1. Was Kevin right in saying that he could not tell* what the gas wa^ even 
though he had tested it with a burning match? . " 

2. Explain your answer. 



• '■ ^ . ■- 

Operational definitional: Hydrogen is a.ga's which explodes of pops m a. flame, 
doesn't affect Hmewater^ and .doesn't affect phenol red. '■ ^ ' 

Operational definition 11: -Hydrogen is a gas which is colorless, odorless^ and taste- 
less. 

•Operational definition U says hydrogen can be detected or identified by observing 
the properties of the gas itself. It taTces less work tlvan the first operational defini- 
tion. * • 
1 . ts operatienal definition H as useful as operational definition I? 
"2. Explain your an.'i'wer. 



35: 



Bill observed the behavior of the gases hereon and thereon. His data are shown in 
the table below. - ^ . 



TESl 


.GAS / 


Hereon 


Thereon 


Reaction wjth a eertnin solution* 


turns yrllow 


•turns yellow 

: T! 


Reaction with a lighted match 


explodes 


goes out 


Reaction with phenol red 


turns it green 


turns it green 


Effftcts on the m)se 


no odor 


■ ; • 

no odor 



Bill then. wrote -the following operational definition for hereon. Hereon (D turns a 
certain <iplution yellow, (2) turns pb«nol red to green, and (3) has qo odo^r. 

1. Is fhis a gobd o'perational definition for hereon"} 

2. Explain your answer. 



02-Core-6B 



AH the statements below are true. Select the letters of any of the statements which 
are operational definitions. * ' 

a. Carbort dioxide is a colorless, odorless, and tasteless. gas*. 

b. Chlorine is one of several greenish poisonous gases. 

c. Cadmium particles in a solution are the only particles which form a yel-. 
low solid when sulfide particles are added. 

d. Iodine is a purple gas that forms when a substance that contains it is 
heated. ^ 



• 02-CforWB 



02-Core-8B 



Consider the f^ollowing facts. ^ 

a. Carbonate particles are present in many substances. 

b. Only substances containing carbonate particles ^eact with acids to pro- 
duce carbon dioxide gas. 

Many carbonates, like perchlorates and peroxides, give off a gas when 
heated, p 

d. Most sutrstances which contain carbonate particles are white. 
Choose the one statement above that is an operational definition (or carbonate par- 
tides 

, , : . i 

7 ^ ■ ■ " ^ ' 

Sue collected the gas given off by some soda pop. She also collected the gas given 
off by mixing baking powder and water. She found that both gases caused limewater 
tp turn cloudy white and. phenol red to turn yellow. How could soda pop and bak- 
ing powder, which are so different, both give off gases which react the same way? 



02Core-9B 



Samples of air, hydrogen, carbon dioxide, and an unknown gas were tested. The re- 
sults are shown in the table bejow. Write the numbers of the samples on your paper. 
After each number, write the name of the gas described by the test results. 



GAS THSTHD 




/ . 

TEST RESULTS 




SAMPLK 


PHENOL Ri;qu^ 


LIMEWATER 


BURNING MATCH 


1 


, tu) chut\^e 


no change 


keeps it burning 




turns it clear ' 


. no change 


puts it out 


ft 

3 


no change 


iio change 


explodes 


4 


turn.s it yellow 


turns it.cjoudy 


puts it out 



O^-Core-IOB 



1 . iNaine the reyctants in the reaction tielow. 

2. Naitt^' the produvjts in the reaction below. 

sodium suljlate + silver nitnUe silver sulfate +,spdium nitrate 



•1 



Write a word statement for the following chemical reaclipn. Lead sulfate and hy- 
tirogen are forrnecl when sulfuric acid and lead react. 



02-Qore-11B 



ERIC 



i 'I 



Copy the list of words below onto your answer sheet. Place a G after the things 
which are gases. Place an M after those things which are matter. You may place 
both a G and an M after a word. 

1. Oxygen 

2. Air ., « 

3. Sand 

4. Steam 

5. Carbon dipxide 

♦ ■ ' 

• i ' ' ^ ' - 

Bill studied the reactions below. ' ' 

A: dark green solution + .zinc -* white solid (A) + colorless liquid 
B: yellow-green solution + zinc orange solid (B) + colorless liquid 
C: greenish-blue solution + zinc orange solid (C) + colorless liquid 
D: green solution + zinc orange solid (D) + colorless liquid 
He then tested the orange solids and collected the data below. 



02-Core'12B 



02Core-13B 



ORANGE V 
SOLIDS .\ 


REACTION 
WITH ACID 


BURNED 


, DISSOLVED 
'in WATER 


B V. 

C 
D 


- pink gas 
. pink gas M-- 
colorless gas 


slowly 
slowly 
, explodes 


all 
!all 
some 



Which of the colored solutions in the reactions above probably contain similar mat- 
ter particles? 



Select any oflKe "procedures belo.w in which a control is used. 

a. Jake watited to know if rats.grew faster if they were fed meat and cereal 
or just cereals. He divided his rats into three groups. He fed group 1 just 
cereal. He fed groups 2 and 3 cereal and different amounts of meat. 

b. PLob heated solid, blue copper sulfate. It turned white, and something 
that looked like Water came out of the test tube. Rob wondered if it was 
water. He didn't have any water, but he had a colorless salt solution Inindy. 

..He added half the salt solution to the white crystals, and they turned blue. 

c. Gina wanted to see if a new" plant food worked. She added the plant food 
to a tray of pepper plants. The plants grew va^ \yell. ' ^ 

d. JOan wanted to know if sugar candy c^d" cavities. She checked the 
teeth of a person who ate a lot of candy and one who ate some candy. 

" ^ - <' ■ 

I . . I ' m ' ^ ■ ■ ^ 

What is a control in an expleriment? 
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Give a reason for using a Control when an experiment is being done. 
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A sample of a new and unknown powder has been brought to earth from the moon. 
You are a ^ientist at one of the NASA laboratories. What would you need to do to 
identify the matter particles that are in the powder? 
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Theron blue turns pink if X mitter particles are present. Braten orange turns green 
if Y matter particles are present. Theron blue solution is put into fpur test tubes. 
Braten orange solution is put into four pther test tubes. A small amount of solution 
1, 2, 3, or 4 is adaed to each sample of braten orange and theron blue. The results 
are^hown in the table below. 



SOLUTION* 
ADDED 


BRATEN ORANGE* 


THERON BLUE 


1 


turns green 


no change 


2 

* 


no change 

1! ' ■ . 


no change 


3 


turns green 4 " 


turns pink 


'4 


no change 


turns pink 



Select any of the following which agree with the data in the table. 
^ a. Solution 3 containsjust Y type particles. 
• b. Solutions 1 and 2 contain X type particles. ^ ^ 

c. Solutions 1 and 4 contain the same type particles. 

d. Solutions 1 and 3 contain Y type particles. 

e. Solution 4 contains neither X nor Y particles. 



Suppose there are 1 ,000.000.000,000 known kinds of master. 

1 . Would the number of different kinds of matter particles be greater than, 
less than, or equal to 1 .000.000.000.000? 

2. What evidence do you have for your answer? 
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Below are three reactions. What clue do the three reactions give y<^ about the make- 
up of the solutions? ^ ^' 

hydrochloric acid (solution) + baking soda carbonic acid 

lemon juice (solution) +*aking soda '-^ carbonic acid 

vinegar (solution) + baking soda carbonic acid 
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There are many variables in the problem below. Name the variable which chariges 
because other things are changed on purgose. 

Problem: A toothpaste fnanufacturer v/ants to know which oLthree chemicals 
will best eliminate^tooth decay. 

In the following prpblem, identify at least two va.riables which must be kept con- 
stant if the experiment is to have usable results. ' 

Problem-: A shampoo manufacturer wants to know which of thrSe formulas will 
best eliminate dandruff. 
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Excursion 4-2 showed you a more sensitive test for detecting the element iodine. 
What are the main steps in making that lest? If you would like to review the less 
sensitive prpcedure, you may look at page 55 in your text * 



id 

ERIC 



I I) 



There are thousands of substances in the world which arc^ifferent from each othe* 
in some way. Yet when they are burned, they all produce carbon (sooj^), carbon 
dioxide, or both." Ejfcursien 4-3 gave you experience with several of them. What 
conclusion about the makeup of these materials can you make? 




Copy the list of words below onto your paper, Write E after those things which are 
made up of elements or combinations of elements. Write M after those things which 
are made up of matter. Yoii may put an E and an M after the same word. 
I. Darkness 

t 

.2. Rubber 

3. Beauty. . " 

* 4. Stone 

5. Skin • .' 
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Wifat is the term used for matter that is made up of one and only one kind of atom? 



^ What is the name given to the particles of matter which make up elements? 

■ ■• / 



If each of the numbers in the "diagrams below represents a different kind of atom, 
which diagram best represents an element? - . 
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Diagram a 



Diagram b 



Diagram c 



Diagram d 



Copy the list of words below onto your paper. Write M after those things which arc 
matter. Write A after those things which are made up of atoms. You may put both 
an M and an A after a word, 

1. Hair . 

2. Wood ' . * , - 

3. Electricity » ■* ' 

4. Rain . 
'S. Money ' . . ' 



Jan has samples of 30 different elements. According, to the model you and Iggy 
developed for matter, how many diffeiient kinds of atoms does Jan have? 

a. Several billion # 

b. 60 

* *. c. Probably about 't) or 7 

d. 30 " 

e, ImpossiWe to tell 
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03-Core-7B How many materials are there that cannot be broken down into other materials by 

chemical meahs? ' . ' ' 

a. ' About 100 . 

b. About 30,000 ' 

c. About 4,000 

d. About 500,000 
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03-Coire-8B Draw a diagram showing how a small piece of the element gold might" look when 

magnified enough for you to see the gold atoms. Explain\your diagram. ■ 



03-Core-9B In the formula for sodium bromide (NaBr), Na is thaKymb^ for the element so- 

dium.. How many kinds of atoms does the symbol Na star?dj.for? ' 

03-Core-10B Iggy has a nut and bolt combination made up of two long bolts (Lo), one brown nut 

(Br), and three red nuts (Re). Select the formuh»4)elow which fits Iggy's combina- 
tion. 

a. 2LoBr3Re > 

b. Lo2BrRe3 

c. 2LoBrRe3 

d. Lo2Br3Re « 

e. 2Lo3BrRe i 



Neal wrote the formulas shown below for his four combinj^tions of nutsi (Al and St) 
and bolts (Fl and Cu). JVjite the total number pf parts represented in each of Neal's 
formulas. \ ' 

' I. Cu2St3 - 

2. CuAlSt2 

3. Fist 

4. FIAI3 



03-Core-12B . Sue used the symbols Bo for short bolts and Hx for hexagonal nuts. When she put a 

pile of these nuts and bolts together in a certain way, her combination was 2B02HX3. 

1. How- many hexagonal nuts were in each unit of the combination'^ 

2. How many units of the combination did Sue make? 

3. How many short bolts were present in the total number of units of -the 
combination formed? , 

r ^ . \ . ^ ' ' 

03-Core-13B Using your knowledge of'symbols, formulas, elements, and particles, answer this 

question. How many different kinds of particles are in each of the following for-^ 
mulas? 

1, Na3Sb4 

2. Na2GeF^^ 



I. • 



Using the key shown below, write a I'ormula fey each of the two pin-buttoh coi^bi 
nations pictured. . 




.2. 





KEY 


() '. 


. Po 

4 


() » 


Pi ^ 




Ru 




Sc 
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Describe the reaction below in terms of symbols and numbers. The key give>» the 
symbols fer the pins and buttons used. 



() 




() 









a 



a 



KEY 


() '. 


Wi 


() » 


Pi 

1 

Bu 


G 


Tr 



0 
.0 




eg) 
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The formula for a nut and bolt combination is BhUx^Sq^. What ilocs this formula 
tell you about the order in.wl,uch the parts are combined? ,^ 
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03*-Core-17B Select any of the choices below, which -will complete^the sentence.' Dan brought a 

sample of purple substance to school. It is possible that the substance contains 
.. . kind(s) of atoms. . . 

b. . 2 

■ - ■ c. ,1 

(.1. a or c 
e. a, b, or c 



03-Core-18B Bonnie broughl her brothers Clyde and Skeeter an unknown rock and asked them 

what kind of, things were in it. Skeeter said, "There's more than a million different 
substances and so there are millions of different elements. It's impossible to tell 
what's in that rock," Clyde said that it was possible to find out what eleijients the 
• - rock contained. 

I. Do you agree with Skeeter or Clyde? ' \ 

•> 1. Hxplain why he is correct, . ■ 
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' ■ , ■ , 
You and Iggy have developed a particle model. The m<5del claims that only a small 
number of different kinds of atoms are needed to make all known substances. How 
can this be true? ' ^ ' . 

^ ^ . ■ 
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Kate dissolved salt in water, sugar in eotTee, and instant tea in waier. What are the 
* mixtures Kate tornied called? 
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When anundnium chloride is added to water and the two are stirred, the solid disap- 
pears. What happens to the solid? . 


03Core-226 

/ 


When 1 1 grams ot 'solid, purple iodine crystals are dissolved in 50 grams of alcohol, 
the purple solid disappears and the alcohol turns purplish. The solutix)n weighs 61 
grams. 

1. I he^Vvuinber of atoms present in the iodine and aleohol ix*fore dissolving 
.is (equifl-iir, greater than, or less than) the number ot atoms present in the 
61 grams^of solution, dioose the phrase in parenthesis which completes the 
sentence correctly. ^ 

2. Explain your answer, ' • ' , 
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• ' — » ' — . 

Sandy has a beaker of a solution. She tests a 30 ml sample of it and find^ that it con- 
tains a dissolved gas. She says she cannot be sure jf the rest of the liquid contains 
the dissolved gas because she has tested only a sample. 

1 . Could other samples of the liquid differ? 

2. Hxpli<f(i your answer. 



03-Core-24P Cover the bottom of a test tube with solid, white lead nitrate and sodium chloride. 

Have your teacher 'clieck the amount of the solid you have in the test tube. Use an 
alcohol burner and any other niaterials you need, and heat the substance for two 
minutes. List your observations. 



Carol mixed two colorless solutions and prodj^fcd/ canary yellow solid in a colorless 
solution. What happened to the atoms oflhereactants to make the products so dif- 
ferent from the reactants? 
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Art was experimenting with two elements, onium anci offium. He lynew that dnium 
reacted with many other elements, but oiiliin was unknown to him.. He heated the 
elements together and no reaction took placi. Art concluded that offiurn wouldn't 
react with any element because it did not react with onium. 

1 . Do you agree with Art's conclusion? * . 

2, Explain your answer 



Sharon prepared the following reaction, 
hydrochloric aiid + calcium carbonate (shell) 



calcium chloride + carbon dioxide + water 



If there were 888 atoms of calcium used as reactants, how/many atoms ofcalcium 
afe present in the products?' 
\. Impossible to tell 

b. Exactly 888 

c. Probably 888 minus a few 

d. Probably {^88 plus a few 

e. Either c or d 
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A silver nitrate solution reacts with a sodium bromidp j^olution and forms a yellow 
solid called silver bromide. Amy mixes a solution of sirv-er nitrate with a solution,of 
sodium bromide. A yellow solid forms and settles to thel bottom. Tell how Amy can 



fmd out if all the bromide particles are used up. 
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Dave did the following reaction. I 
iron.+ copper chloride -^9,1 g ir.on chloride + 6.4 g yopper 

(15.5 g total products) ; 

1 . Select the phrase which makes the following statement true. The mass of 
the reactant was (greater than, equal to, less than) 15.5 g. 

2. Since you weren't there when Dave did the reaction, on what basis could 
you answer question 1? . ' . 
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03-Exc 5-1-1 B The names of the chemical elements come from a wide variety of sources. ,Ust the 

letters of all of the statemehits^below which account for this variety. The elements 
were named * ; . • ^ / 

"a. for their appearance.^ 

b. for their odor. 

c. for their Qolpr-j V - 

d. ; using Greek Of German names. . . ^ • - 

e. by a syst|matic scientific process. 

f. for continents, countries, and citiesi 

g. for gods, goddesses, and goblins. 

h. for famous people. 

i. because they were slippery or movfed quickly. 

* '^j.. foi( the world region where they are formed. ♦ 

03*Exc 6-1-1B 1. If 100,000 particles of potassium are dissolved in enough water to make 

100 ml of solution, how many particles of potassium- would you expect to 
find in a 15 ml sample of the solution? 
2. State how the particles are distributed in the solution. 



03-Exc 6-2-1B For each of the four situations below, write the number of the situation and answer 

these two questions. ' * , 

(a) Has a chemical reaction occurred? • - 

(b) How do you know? ^ 

Situation 1. A clear blue solution is mixed with a colorless solution. No gas is re- 
leased, and' the resulting solution is clear orange. ^ ' . . - 

Situation \ A clear blue solution and a coloriess solution are mixed in a beaker.^ A 
light yellow solid forms', no gas is released, the solution becomes light green, and the 
temperature of the beaker remains unchanged. 

Situation 3. Two colorless solutions, A and B, are mixed. A colorless gas is given 
off, the resulting solution is colorless, and no solid is formed. 

Situation 4. Solutions of cftemicalsXand Y are; clear and coloriess. When the solu- 
tions are mixed, no gas is given off. The resulting solution is clear and colorless and 
the same temperature as the solutions of X and Y. • ^ 



03'Exc 6-3-1B When bariurn chloride is added to copper sulfate, the barium particles combine with 

the sulfate particles. A cloudy white solid forms. Dave mixes 5 ml of barium chlor« 
..ide with 5 ml of copper sulfate. The cloudy white solid forms. Explaiiv^jovv he 
could find out if all the sulfate particles ar^ used up. . ' 




, Judy observed the following twp reactions. 



Zn 



I 



(element) (element) 



Znl2 ^ 
(compound) 
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2K + CI2 .7^ 2KC1 . 

(element) (element) (comt)ound) 
Based on this evidence, she wrote in her Record Book that the elements zinc (Zn), 
tptassium (K), iodine (I), and chlorine (CI) were activt^, and therefore the following 
•reactions will take place. 

' Zn + K-tZnK , - ^ . 

Cl2 + l2^2C)I t ' 

. 2K + l2-^2KI 

Zn + CI2 ZnCl2 

1. Do you agree or disagree with Judy's conclusion? ^ 

2. -Why? . 



Steve had a bottle of an iodide solution. He put 40 ml of it into a graduated 
cylinder and 10 ml of it into a test tube. There are 30 iodide atoms in the 10 ml of 
solution in the test tube. How many iodide atoms are there in the graduated cylin- 
der? . - . 

a. 30 ' 

b. 15 * : 

c. About 7 ■ 

_ d. 1 20 - ' . 

e. There is no way to tell. 
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Karl found during tests that 16 particles of sodium reacts with 8 particles of oxygen, 
producing 1 6 particles of sodium oxide. 

1. If Karl is given 12 particles of sodium, can he predict the number of 

particles of oxygen needed to use up all the particles? 

< 2. Can he predict how many sodium oxide particles will be produced? 
3. Explain yoig answers. 
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Sam has two solutions. One contains silver particles,'and the other contains Chloride 
particles. Suppose each ml of the chloride solution contains 4 chloride particles, 
and each ml of the silver solution contains 4 silver" particles. He mixes 5 ml of thef 
solution containing silver particles with 5 ml of the solution containing chloride 
particles. Select any of the combinations below which would -cause you to 
predict that silver particles would beieft over. , 
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d. 



9 




KEY 


e 




Chloride 
particle 










1 




Silver 
particle . 



. i t 

04-C^re-SB A blue copper nitrate solution is mixed with a colorless potassium sulfide solution. 

A black solids copper sulfide^ forms and settles to the bottom. How could you find 
out if all the sulfide particles in' th€ potassium sulfide solution are used up? 

04-Core-6B : In Chapter '7, yt)u heated tha six test tubes with the yellow solid in them. Then you 

* ' were given the^following directions: ' ^ . 

Measure, in millimetets, the height of the yellow solid that has formed 
in e^h tube. The height of the pile of solid indicates the amount of 
product formed. The longer vou wait to make the measurements, the . 
--V * more the solid will settle. Therefore, do your measuring today. And..' 

measure all the tubes as quickly, yet as carefully as you can. 

* . These directions indicate tjiat you must control a certain variable if your results are 

to»be useful. Name that variable^ . 



A bicarbonate of soda solution was added to a vinegar solution. The bicarbonate of 
soda particles reacted, and carbon dioxide bubbles were given off. State how you 
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could tell if 
this reaction 



there were still spme unreacted bicarbonate of soda particles left after 
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15 
12 

o 

w 

O 



Shawn combined lead and sulfuric acid in the following reaction, His data for six 
trials appear in the table t||lo\^. . ^ . * 

Pb + H^SQ^->PbS04 + H2 
(lead) (sjuilfunc (lead (hydrogen) 

acjd) sulfate) * ' 



3,69 
Grams Of Pb 



12 



TRIAL 


AMT. OF Pb 
(ing) 


ffMT. OF H2SO4 
(in ml) 


AMT, OF PbS04 
(in g) 


1 


2 


25 


3 • „ 


2 : 


4 


25 


6 


3 


. 6 


25 


9 


4 


^ " -8 


25 


12 


5 


' . 10 


25 


13 ^ 


6 


12 


. 25 


13 



Study the table, and answer the following questions. If it will help you, get a piece 

of graph paper and plot the data on a grid like the one above, 
* 

1. Which trials show an excess of Pb? 

2. Which trials show an excess of H2SO4? ' 
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What does the word, cam/;ow/ic/ mean as it is used in the following^sentence? Lead 
iodide (Pbl^) is a compound. , ' 



—a 





Each pin and button combination shown above represents a different con^poun^. In 
that case, wl^at do t4ie symbols shown in the,atox represent? ■ ' Nr 




Luke developed a model for an important chcmicai sysfe^p|p the human body. 
Nobody could find an observation that wasn't explained by Luke's, nio^el. Joel 
asked Luke to review* a different iiiodel for the same chemical, subsystem. Luke 
reliused and laughed, "Your model can't be good. It's ditTerent from mine, ami ' 
mine explain;t< ull the ohservationi made about the system.^' . . 

1. Do you ifgreo with Luke's reason fur nof looking at the ot1i(;;;c ujodef.^ 
2^^xplain your answer. 

*' — ^ — 



Supppse Dr Len/ made a microscope through which he could see all the "atoms iji a 
piece of matter!^ In a certain piece of material all the at<5fns -were just alike. What 
sort of 4 material was it? - • ^ . ^ ' 



Select the best statement below- about the modektjuit scientists use. . 

a. It is not known il the models used,hy scientists are correcf. but'they are^ 
used because they help to predict and explain observations.^ 

b. The models that sciejitists use are correct because they come from nature. 

c. Models used by scientists state what actually happens in nature and there- 
fore are correct. ^ 

d. A model used by scientists can predict iiew experiments. If one of the 
experiments does not. work, the'model is throAvn ©ut. 



Pretend that a particle model for gravity is accepted by scientists. 1his would mean 

that - . . , 

a: thinking about gravity as though it is nurdelip of tiny particles has ex- 
ptened most of the observations made to date. ^' 

b. at least the best scientists have sei^ti gravity.partides. 

c. spieTTTt5l^ 

"gravitykpVit'tly irke matter parliclesr ■ * - ^■ 

no other model can explain the ai^servations imide to date. 
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Chapters 7 arid 8 in yoUr textbook a$ked whether, atoms combine with ^ch-other in 
definite numbers. 'Firj^t^yqii worked with lead atrd iodj^he, and yo"u amweb^! the 
.question yeis, Ypti then answered the same question, using copper swltat? (CuSO^) 
and zinc (Zn)/ Why wasn't it enough to an^er tlje^questioh t>nce? ' 
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^ ^ SYSTEM ^ . ' ^ - 

— : ; — ^ ^ ^ ^ . : y • 

copper + nitric acid vopp^ nitrate water ^ nitrogen dioxide 

(reddish solid) (yellowish solution) (blue solution) (orange-brown gas) 

List the letters of any jofth^ following which 'represent a component of the above 
system. ^ „ . . 

copper + nitric acid copper nitrate + waf#r*+ nitrogen dioxide 
copper + nitric acid nitrogen dioxide ^ . . 
copper * ^ ; • , ^ 

copper + nitric acid ^ • 
nitrogen dioxide , : ♦ . 



a. 
b. 
c. 
d. 
e. 
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SYSTEM 



zinc + 
(metal) 

Select the 

system. 

ik. 

b. 

c. 

d 

e. 



h>*drochloric acid^^ zinc' chloride + hydfogen ^ . " ^ 

(colorless solution) (colorless solution) (colorless gas) 

letters ofany of the following which represent sift)systems of the above 



zinc + hydrochloric acid ' - 

zinc +*hydrochloric acid ^ zinc Chloride + hycjjogen 

zinc + hydrochloric -ift:id hydrogen 

zinc 

zinc chloride + hydrogen ^ ' ^ 



J V \ 
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Get the following equipment: - " 

1. alcohol burner . ' ^ * ' 

. ' 1 2 5()-ml beaker " ' ^ ^ . ' , ; 

1 Celsius thermonie|er; .. .. ' 

1 burner support stand ' . „ ' " ^ 

lOO ml of water • ' * ^ 

Get your teacher or an appointed observer to watch you. Use the alcohol burner to 
heat 100 ml of water. While , the w*ter is heating, riieasure and record its temperature 
cveiV minute for three minutes* / ^ ' 
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Tom studidDd a reaction and found that for every- atom of aluminum (Al), three 
iodide (I) atoips were* used tdr form a compound. He decided that an atom of Al 
always combinb with three atoms of I. SaiTdy said that the-nuniber of atoms of 
aluminum that' c6mbine'with three iodide atofhs in the compound would have been 
different if i om had. starred with differcttt ampunts of AI and I. 
' 1 . .Do you agree with 1 om or Saudy? * 
2. Why? V. , . • _ 
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Ssk your teacher to have someone pbserye you for this performance cbeclc. Get 
bottle 04-Core-20 and weigh out .4 grams of the white solid it contains/ You may 
use any equipment you need. . / / < ^ * v , 
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In box 04-Cor^-21 you will find eight solutions libeled A through H; ^et five'test 
tubes and any equipment you need. Mix the solutions as shown in the table below.^ 
For each numbered mixture, " \] ^ \. " 

(a) teU whether or not a reaction takes jpl'acei^and ... ^ 

(b) if there is a reaction, state the evidence for it. / 



, MIXTURE 


Vi DROPPER + 


' VaDROPPfiR 


1 


B 


C 


2 


A 


F 




H 


G 


■ • , 4 




• C 


5 ' • 


• . " D 


■ ^ E 



For each situation below: " . . 

(a) ijtate whether a reaction has occurred or not and . s ■ 
* (b) if a reaction has occurred, state the evidence pf the reaction. • 
•Situation 1: When clear, blue solution A is mixed with colorless solution B, the 
beaker in which they are mixed grows hot. No gas is released, and the resulting so- 
lution is clear and blue. . , • 

Situation 2: Clear, blue solution A and colorless solution B ar? mi^ed in a beaker... 
Alight yellow solid forms, no gas is released, the solution becomes jight green, and the 
t'ertiperature of the beaker remains unchanged. . 

Situation 3: Solutions (jf two chemicals are clear and colorless. When the solutions 
are mixed, no gas is given off, and there is no temperatui-e change. The resulting 
solutipn is clear and colorless. ' ■ - . ■ , , 

^tuation4: Two <t;olorless solutions 'are mixed. A' colorless gas is given ofC. tH<^ 
resulting solution is colorless,.and no solid is formed. j 
^ ) ^— ^ ^ ' ■ ' 



Examine the table, below whicH shows the data collected in three trials. 



TRIAL 


MASS OF PINK 
RfeACTANT 


MASS OF ORANGE 
REACTANT 


MASS 0F^„PROpUCT 


. 1 * 


4g 


80 g 




. 2 ■ 


4g 


llOg . ^ ^ 


6g 


3 


4g • 


' I25g 


6g 



Notice that in each trial the amount of the orange reattant chanjjes. Yet the amounts 
of th? product is exactly 6 g in each case. Explain why. 
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If m. is the symbol for mass and you were. asked to measure, A m, what would you 
measure?, ^ ^ 
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Sodium carbonate reacted witii vinegar in a beaker. The. beaker's temperature rose 
8^C\ How dould you tell if there were still- some. unreacted sodjiJm carbonate par-* 
tides in the beaker? * . . . 
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Eloise has three beakers labeled 1»^;2, and 3, each of which contains both the elements 
copper (Cu) and iodide (1). She analyzed a.sample from the top and the bottom of 
each of the beukejis. Her analyses are shown in the data tabte below. 



BEAKER NUMBfeR 


ATOMS OF Cu 


ATOMS OF I 


1 (top) 


50 


. 75 


1 (bottom) 


50 


90 • 


2 (top) 


40 ' . 


80 


2 (bottom) 


40 


80 


.3^top) 


'50, 


150 


■ 3 (bottom) 


50 


75- 



1. In which, if any, of the three' beakers were Cu and 1 present as a single 
compound? 

2. How clo you know? 
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Read the equation below. v ; j> 

Cu + 4HNO3 Cu(N03)2 + 2H2O. + 2NO5 
(copper) (nitric acid) (copper njtrate) (water) (nitrogen dioxide) ^ ^ 

1. How many atoms of hydrogen (H) are present in the products? 

2\ riow many atoms of oxygcfi (O) are present in the reactants? 



04Cor«28B 



Tish reacted a blue-green solution of a compound containing particles Land M with; 
a colorless solution of a compound containing particles X and Y. A black solid and 
a colorless solution were f(^med. What happened to the particles during the reaction 
to cause these changes? ' <• , 



04Core-29B 



1. Is it possible for the'^reaction below Xd t;»ke {ilace? 

2. Explain your answef. „ . 



2KI 



CUSO4 



I*bSO> 



Znl 



(potassium iodide) ^(copper sulfate) * (lead sulfate') (zinc iodide) 
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$uppose that you were^iven the following graph and asked to predict tF\e amount of 
product RS formed when 6 g and Kg of react ant R were reacted with a set amounjt 
ofS. ' ^ ^ . ^ 



1. Whiph, ir either, of the two predicted values v^ould you be less sure of? 

2. WhV? . ' . i '^ 



V 



^ 24 
20 

cc 4 




2 4 6 8 to 12 14 16 
REACTANTR (Injbmi) 



Get a piece of graph paper, label it like thfc grid bejaw, and ^ot the data ' Draw in , , 04-Exc 7-1-2B , 



: . the best-fit lines for the data. 



TRIAL 


g OF COPPER 






2.2, 


12 


2 


4.0.^ 


11 


3 


. 6.4 


10 




7.5 ' - 


d 


• 

5 


•.. '• 7.3' ■ ■ 


■ a' 


6 




7 






^6 

: .... o 

























































































































































\ 


































L 









































































































































































































































































































































































































































































































































































































































































































1 2 3 4 5 6 7 8 9 
TRIALS 



•X. i- 



ERIC 
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List the letters of any graphs which tell you that when A increases, B also increases. 



100 



B 



Qrapha 



/ 

/ 



/ 



/ 



/ 



100 



/ 




0 A 

looN^'"''*''** 
\ 

\ 

\ 

\ 

\ J 
\ 

\ 



75 



B 



^ 0 
100 

B 



Graph b 



100 



B 



Graph c 

/ 

•/ 

/ 



/ 



\ 



Graph • 



A 

it 



75 



1D0 



B 



76 



Graph f 



A 
I 



76 



76 



76 
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State the letters of any graphs which show one variable which stays the same while 
the«other increases. 



100 



B 



Graph a 



100 



B 



Graph b 



100 



75 



100 



B 



G^aphd 



100 



B 



Graph a 



A 76 
/ 

/ 

/ 



/ 



0 
100 



B 



Graph c 



/ 



/ 



/ 



/ 



/ 



75 



S Graph f 

v 

\ 



\ 



76 



\ 



76 



76 



From the graph, determine how many g of product L would be formed if 
, L i g of reactant R were used/ ' 

2. 3 g of reactant R were used. • 

3. 8 g of reactant R were Used: . 

4. 5 g of reaCtatot R were used. 



Q4-EXC 7:1-5B 



0 2 4 6 8 
REACTANT R (in grams) 




Barry put 50 ml of milk into each of the five beakers shoWri Below. Then in e^ch 
beaker, he dissolved the different amounts of milk shake mix (MSM) shown. 

. 1 . Starting with the least concentrated s61utipn, list jthe^^oliitions in ,order of , 
concentration. ' . 

^ 2. Which i$ the mor? concentrated solution, c or d? - * 



04-Exc 7-2-lB 







.In 200 ^nl o| Br^ipd X cleaning solution, 'there are 120 grams'Of.|ye. What is the 
conperttt^tiftn clf lye in the solution? State your answer in grams per rhifliliter (g/ml). 



04-Exc 7-2-2b 



iit 500 ml of BrAhd X solution used to clean ovens, there are lOP g of lye. Mrs. 
Smithvused iOO ml of Bjr^d X yesterday to clean her oven. How many gf^ms of lye 
wfett! in the 100 ml of solution she used? , 



04-Exc 7-2-3B 



Get the following equipment. 

1 250-ml beaker , / 

1 Celsius thermometer , ,. 

w^er ' ' 

•Get your teacher or an appointed observer to watcli you. Measure and record the 

temperature of the water. , ' 



ERICt 



04-Exc 8-1-1 B 



t 

(M-Exc 8-2t16 Art mixed two solutions i6 perform the following reaction: 

, lead nitrate +sodium sulfide ^ lead sulfide 

(solution) (solution) (solid) */ 

^ Lead sulfide is\ white solid which forms and settles to^the bottom of the solutipa 
Art said there should, be another product, sodium nitrate. ; ( 

' ' 1.' If Art is right,"^ where is that product"? . \ 

2. How could you get it? • i 



04-Exc 8^3-ip Carbonate (CO3) is an atom team. If sodium carbonate (Na2C03) reacts with calcii|ip 

chloride (CaCl2), which 6f the following would be a product of the reaction? 
a/CaC04 ^ 

b. CaC02. ' 

c, CaC ■ . • ' • . ■ ' 

. d. CaO ■ . . " ^ ^ 

# e. CaCOj V ' * 



In several activities in your text, you tried to detennine whether or not^QoppertSul- 
fate (CUSO4) in a solution will conduct electricity. First you put distilled water in- 
to the. beaker and tested to see if it would" cbiiduct electricity, as'shown below. 
Then you dissolved solid CUSO4 in the water to make the solution and tested it. 
Why didn't you just put a solutiori'of GuSp4 into the beaker in the first i)lace and 
skip the step using only distilled watex?< ^ . 



05-Core-IB 



Tochirger 





Piktilled wAter 



05-Cor^2B 



In an activity, you were asked to find out if the coppeir sulfate (CUSO4) in a 
\ solution would conduct electricity. First you tested distilled water, as shown be- 
. low. Then you made the test with a solution of €11804 and water. What "do you call 
something used in the way the distilled waters was used in that activity? 

a. Control . ' ' . 

b! System 

c. Compound 

d. Reactant ' ' 



To charger 
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Ken set up his apparatus as shown below. Rod I was negative and attracted the 
lead ions. Rod II was positive and^attraGted the nitrate ions. When the class 
period ended, Ken disconnected- his test leads and Jjtored the equipment. Later, 
when he reconnected the test leads to the battery charging harness, he switched 
the connections:' Rod I became poytive,'an<i Rod II became negative. How woulch 
tbis affect the flow of ions in the solution? . • 



To charger 




^ 1 \ n 

Solution of lead ions 
and nitrate ions 
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Tom put two carbon rods into a cobalt sulfate (CoSO^) solution, exactly as sbown^ 
below. He wanted the cobalt (Co) ibns to move. to carbon t6d A, '.He left the equip- 
ment in place overnight so that the cobajt ions would have time to moyfe. 

1. When Tom comes to school' in the morning, will the cobalt ions h06 

moved to carbon rod A'? * . . 




2. Explain your answer. 

A 

























I- 










> 



Solution of positive Co ions 
and negative SO4 ions 



05-Cor6-5B ^Select the phrase which best completes. the following story. Jean noticed that 

after she had brushed her cat*s fur for a short time^ the fur on the cat's back began 
.. " to be attracted to the brush. The brushing must have 

a. caused the brush and the hair to be oppositely charged. 
' b. produced the same charges on the^brush and the hain 

c. removed the charges on the cat's hair and the brush. 

d. either b or c» - 



•I 



Look at the diagram. When the/charging apparatus is plugged in, the motor lifts ^ 
the sinkers. . ' . ' ' ! ^ , 

^ l/Whatkindof particles does this teil you are in the ^solu^ . ' - , 

2. Explain your answer. _ 

Rods 





Solution 



Batfbry charging apparatus 




7 



Sinkers 



State the rule w^iidi tells what would |iapi)e!i if objects with like charges or objects 
with opposite charges are brought together. 



In the 1 700's, Ben Frankhn discovered that there were two typ?s of electrical 05-Cort-7B 
'chairgi;.' What are the:j^? ■ ; 

'' . ■■ '. ■ ,' , . L^-^ 4- — : 



OSiCore-BB 



The balloons in the diagram below are repelfing each other. Balloon 2 has a positive 
charge. * , .. 

1. What is the charge on balloon nunibpr l? 

2ji> Stater the rule on which you based your answer.* 




05Cofe-9B 



The two glass rods in the diagram attract each other. Glass rod 2 lupriK^sitive^ ' 05-Core40B 
charge. What is the charge on glass rod 1 ? \ 



05-Core-11B 
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Charges are. produced on a plastic strip and a. glass rod. How can you find out if 
the changes qn the plastic sitrip ai^cj the glass rod are the same Or different?, 



ian dissolved a' compound *in watfer. The solution formed contained chlaridct ions 
which hiwJ. a negativi? charge* . . ^ . ' \ ' . , ^ * * 

1, If she put a positively charged rod and a negatively charged rod into the 
solution; vyould the chloride ions move toward or away from the. positively 
charged rod? 

2, Why? . ^ ■ . 



05-Core-13B 



Get bpttles 4, 5, and 6 from box 05-Core-13, Also get three -test tubes. In separate 
test tubes, put about 3 ml of each solution. Decide what you need to do to find out 
if the sulfate ion is present in any of these solutions. . Check your plan with your 
teacher. If it is all right to go on, get what you need and test the solutions. Record 
the bottle number of any solirtion which contains sulfate ions. • 



05-Cor6-14B 



You recently wrote an operational definition for the sulfate ion. What do such 
operational definitions of substances tell you? ^ ' 



OSCore-TSB 
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When you mixed shell and acid, it was the carbonate (CO3) ion that re^^cted and 
gave off carbon dioxide gas. 

M . Is the CO3 ion made up of just one element? 
2. If so, what is it? If not, how mapy elements are in the ion? : " 

Lead nitrate (Pb(N03)2] and potassium iodide (KI) are compounds, According^o 
the model you are developing, what kind of force holds the atoms in each of these 
compounds together? 



05-Core-17B Paul found that the ions below had the charges shown. /The plus sign represents a 

* positive charge, the minus sign a negative charge.^ 

Li^,( r, RrMNJa^H\ N03 
Based on your experience, predict three pairs of two ions each that could combine 
to form compounds. % - ^ 
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1. Select any ion pair or pairs below in whicih the paired ions will attract 
each other. 

a. K^N03 
. b. N03,Cr 

c. Na+,K"^ ^ 

d. Cr, Na"^ 

2. Tell why you chose as you did. 



KEY 


+ 


Positive iorf 




Negative ion 



05*Cor6-19B Mary Ann found that a white compound contained two kinds of particles. One 

kind, an aluminum^ iort, had a positive charge. The other kind was a chlorate particle. 
' I. What kind of charge would the chlorate particles have? 
2. Explain why you predicted the charge gpu did. - 
^ , — y 



■)■• 



The ISCS text has dsked you manrj^ 'times to label things and to itCorij any^bbserva- 
. tions as you m^ke them. The main reason for doing these things is that 
\ ' a;. tliR stops you from iriaking any mistakes. \> ' ' 

b? in this course you are a scieiltist. Historians don*f bave to be so carefuK^v- 
^ c. it is a hdpful procedure for any investigation; // 

d. you aren't a scientists yet, so you still tend to forget. 
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' -*■ ■ ~ - i 

Assume that Dr. Margery Brown is a noted scientist who is well accepted by other 
scientists. She ^^id, *'Virus X Is the cause of the St. Louis Flu.'; Other scientists 
would accept Dr. Brown's statement if she ^ ^ 

, a. put it into a textbook\hp was writing. 
^ b.^produced a pure sample of the virus in her laboratory. . 

c. '^reported experiments with monkeys, some of which were inlepted 
- witii the virus and some of which were not. 

d. found 100 people who woulcKsign a statement saying that she was right. 



called ions w^re difccussed. Which is. 



la Chapter 10 oj. your text, matter particl 
the best s^aterflent about ions? 

a. Scientists have seen ions in solutions. 

b. The idea of ions was thought up by scientists to explain the behavior of 
some matter particles. 

c. No other model cbuld explain your observations. 

d. Because CUSO4 and C0SO4 are both compo^d of, ions, all matter, is 
. made up of ions. 



0&Cor6«21B 



Textbooks. X and Y were vfrritten for students like you. Both books discuss the 
results of passijig an electric current thVough a solutioh of zinc svijfate, ^ 
Textbook X then says: . / 

The tiny V zinc and sulfate ions do move toward the charged rods. 
The movement of the zinc and sulfate ions proves that matter is 
held together by the differently charged ions. . 

Textbook Y says: ^ 

A particle model for matter assumes that atoms of zinc are very 4iny. 

Therefore, they could move, and you wouldn't see them. Tms . . 

model is useful and may be applied to other substartces as long as it 

is supported by your observations. To apply it tpother substances^ 

you will need more data. 
Select the answer below which states both which book a scientist probably would 
prefer and why he wbuld prefer i,t. 

a. Book X; these are all facts that were proved in class. ' 

b. Book Y"; it involves a model. 

c. Book ^; it says thai the data supports the* conclusion but experimenting 
must continue. ' 

di Book X; it states more facts than Book Y, 
* c. Either book; both talk about the same thing. 
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Suppose you M into a solution an4 shrank. If you shraink to the size of matter 
particles, you coUld ride Iggy*s Ion Express. If you want to ride to the. city of Nega- 
tive Rod, what wo\iId you be charged? * ^ ' , 



05^xc10-MB 



Last week Jack' left beakers I and 2 of the same solution in two different pteces. 
Patty just found the beakers. The solutions had evaporated, leaving crystals which 
look like thpse in the diagram below. ^ ^ : " . . \ 

; ' ' , I . Which of the solutions evaporated faster? 
• 2* Explaih your an&we^ 



'Beaker 1 
Red Crystals ' 





Becker 2. 
Red crystal)^ 
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Open your textbook to Table 1 on page. 472. 

Frank filled in the table with the following data, working with a setup like the diie 
shown on page 473, but using zinc metal strips and' zinc nitrate solution. 





NEGATIVli STRIP , 


POSIT! VF STRIP 


Initial ^pointer position 


/ 6.8 cm 


.^.8 cm 


Final pointer position 


7>3 cm 


6:0 cm 


Change in position 


down 0.5 cm 


Up 0.8 cm 


Observations . 


:^inc Qrystals forming 





On yhur answer sheet,. explain the data above. Use a labeled diagram to illustrate 
your explanation. , :'' ■ 



One of the solutions that you put in^to a beaker to determine if it conducted electric- 
ity wasiead nitrate. When you finished, you put th^ lead nitrate solution into'the 
"used" jar. Since you dixln't add any other chemicals to the lead nitrate, why 
couldn't- you have-put the solution back into the jar you got it Irofti' 
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Jean dissolved a sample of an element in water. She connected two carbon rods tg 
the battery charger, making one -rod positive and the other rod negative. Then, she 
placed^ them into the solution. The particles.of t|ie element were not attracted to 
either of the rods. 'Which of the following kinds of particles of the element are in the 
solution? 

a. Ions ' ... ^ / 

b, Atoms . . ' ■ . ' 
G. Either a or b v . 

d. None of the above 
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■ Lois put two carbon rods, which were connected to a battery charger, into a solu- 
tion of ?:inc chloride. The zinC ions moved toward the rod with a negative charge. 
What was the charge on the zinc ions? 



Bill took off his wool pullover sweater. As the uncharged sweater slid over his un- - 06-Core-4B 

' charged shirt, both became charged. Explain wha( happens to cause two neutral ob- . > 

jccts like the shirt and the sweater to become charged by sliding over one another. , - 



Mjke. rubbed a sheet of plastic with a silk cloth, Und both became charged. He 
brought the «ilk near to the'plastic.shect* 

1 . Will the^iilk and the plastic attract or repel each other? 
' 2. Why? * 



Write the letter of the best answer in each of the following cases. 
Case 1: If a plastic pen has a positive charge, it has 

a. just positive charges. 

b. no negative charges. 

' c. fewer positive charges than negative charges, 
d. fewer negative charges than positive charges. 
Case 2; If a plastic seat cover is negatively charged, it has 

a. mor^ negative charges tha^n positive charges, v 

b. only hegiative charges. 

c. no jwsitive charges. . . 

d. the same number of negative and positive charges. 
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V 



Bill noticed that when a neutral balloon and a neutral piece of wool were rubbed 
together, they became oppositely charged. Explain how opposite charges were pro- 
duced by rubbing two objects that had b6en neutrally charged, %, 



06-Cor6-7B 



06Core 8B 



R«pord the Iettlr:of th« phrase .beloN^^^hicli cpwectly cortif)|etes the sentence. All 
neutral objects have 



a* equ^ hunibers of positive and negative 4'harges, 

b. no positive or negative charges^ * , - - > 

c. fewer negatjve th^n positive charges. 

d. more negative than positive charges, * 
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J. 
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Lori put a small piece of tissue paper on the top of her desk. She found that the tis- 
sue paper was attracted to two strips, one a vinyl strip wUh a po§itive'charge and the^ 
other an acd^tate Strip With a negative charge. What was the charge on the tissue 
paper? . 



Art had two plastic bugs oi\ a string. He rubbed one of them on his wool shirt and 
gave it a positive charge. The other bug had a neutral charge. He brought the neu- 
trally and the positively charged plastic.bi*gs together. They attracted each other so 
wellMhaC' they stuck together for.a few seconds. Then they repelled each other and 
continued to fepc¥. Explain v^/liy they first attyicted and then repelled each other. 



Write an operational definition for neutrally charged particle ofa powder. 



Suppose you were asked to determine if a red solid you had never seen before was 
made up of ions, of one kind of atom, or of one kind of molecule. Select any Of the 
following you would need to know to identify the kind of particle in the solid, 
a* If the soUd can be broken down into two or more simpler substances 

b. The size and shape of the solid 

c. If its powder was attracted to a positively charged ircetate strip 

d. If a solution of the solid will conduct electricity 

e. The amount of the solid which will dissolve in water 

y . ^ , , 

Dr. White found a procedure for breaking down large cellulose molecules into smaller 
units. Which of the following is\i possible product of such a breakdown? 

a. Other compounds (combinations of different atoms) 

b. Smaller molecules 
'J c. Elements 

d. Atoms 
cl All of these 



06-CoTe-14B Fred brought a positively charg(53 acetate strip and they a negatively charged vinyl 

^ ^ strip near some fine-grained 8<ilt. The tiny grains of salt were attracted to both strips. 

Fred decided that salt must be made up of molecules, not ^ons. 
1 . Do you agree or disagree? 
' m ' .^.. .2. Why? - ^ < , 



One atom of carbon and four a'toms of hydrogen combine to form bne molecule oT 
methane gas. It would require a great de^al of energy to separate those atoms; once 
they have combined. 

1. What force holds the neutral molecule together? 

2. Explain hoAv this force can exist in a neutral molecule. 



Q6-Core-l5B 



Methane, or natural gas, isia substjance which 13 made up of atoms of carbon and hy- 
drogen .combined in definite numbers. What are such substances callec}? |^ 



06-Core-16p 



•Neutral atoms of sodium fose a negative charge to atoms of iodine. The j^odium 
atoms then become sodium particles with a charge. What do scientists call such 
atoms With a charge?* ' ^ . . 



Select the statement below which is part ftf the atomic"model: 

a. Matter contains movable negative charges. 

b. ' All atoms are the same size. 

c. All atoms have an excess of positive charge. ' 
; c). There are no particles in liquids. - 



Pretend that a particlcmodel for gravity had been accepted by scientists. This would 
mean that , ^ ^ 

^ a. thinking about gravity as though it were made of tiny particles explained 
most of the observations made up to that time. ^ ^ 

b. at least a few good scientists had seen particles of gravity with their own 
eyes, , " ' • 

• - ^ , c. scierttists Imi direcj proof that gravity exists as particles. 

d; no other model could explain the observations made up to that time. 
. e. gravity is exactly like niiitter particles. 



06<;ore-17B 



Potato starch is made up pf molecules. \^ite the letter of any of the following which 06-Core-18B 
are true statements* about potato starch. 

a. It contains equal numbers of positive arid negative ions. • 

b. It is a neutral particle. ' . ■ ^ 

c. When powdere'd, it is attracted to a positively charged neetate strip. 

d. Its solution will not conduct electricity. 

e. It contains no positive or negative charges. 



06-Core-19B 



Read the following statement carefully. The particle model for matter that you have 06-Core-20B 
been developing is incomplete. You are working toward the same model which . 
scientists have already developed and completed. 

1 . Do you agree or disagree with this statement? 

1. Wh/? ' ' . ' ' 



06Cor6-21B 



06-Core22B 



The energy model for heat is a model which scientists now use to explain the things 
that happen when objects are heated or cooled. Scientists' accepted the energy model 
a» because thinking about heat as energy is useful 

b. because it is the only way to explain heat, 

c. because th(? President decreed that* heat is a form of energy. 

d. *only when cncfgy was finally seen in experiments. 



06Cor623B 



If you arc considering the concept of electrical charge, select the term from the list 
below which ^oe^h't belong in the same group as the other three. 

• a. Neutral particles 
* , t}. Ions ^ 

c. .Atoms . ' ' . 

d. Molecules * • - * 
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Beside the, number of each statement, write on your ynswer sheet the word atom 
for statements that are true of atoms. Write the wor'd ion for statements that are 
true of ions. Write the v/ord'hotfi if the statement is true of boti) atoms and ions. 

1. They are responsible for conducting current in a solution. 

2. They can be particles with an excess of negative charges. 

3. In solution, they are attracted to a rod with ti-eluurge. - . 

4. They cont-iiin positive and negative chafges. ' ^ 

5. Ttiey are present in a pie^e of aluminum. 

■ ' . ; • ' ■■ r . " — 

Gary tested the powders pf three colored substanc.es. He found th^^ when they*Avere 
dry, they were attracted both to positively and to negatively charged vinyl strips. 
He also found that their solutions would conduct electricity. Study the chart of his 
data below. ^ ♦ . 



C(3,L0R OF 
SUBSTAN( H 


CONDUCTS 


AtTRACTED TO 
POSITIVH CHARGE 


ATTRACTED TO 
N'toATIVE CHARGE 


- Red 


yes 


yes 


yes y- 


Yellow 


yes ^. 


yes 


yes 


Green 


yes 


yes 


yes 



Based on these data, what can you conclude about the substances? Select the state- 
ment below which correctly describes the substances. 

a. rhey are ionic, and each substance contains unequal atnountsof positive 
and negative charges. 

b. I hey are molecular, and each substance contains unequal amoiints'of pos- 
itive and negative charges. 

5. They are ionic, and each substance contains equal amounts of positive and 
negative charges, ^ * 

d. They are molecular, and each substance contains equal amounts of posi- 
tive and negative charges, 



V 



You may look at your book''and notes for t]jis question. Ifip-Exciirsion 1 1-3, "Elec- 
.trolytes Light," you were to draw a grapli of.your dataTwITlcli of the following graphs 
best represents the general shape you wOukI find? 
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For centuries, people thought that water was an element. 

1 . Is it or isn't it? 

2. Explain your answer.. ■• 

John used a shortcut in doing the excursion ^trip Affects Drip." Instead of using 06-Exc 11-2 

one acetate strip and one vi.nyl strip, he used only a single vinyl strip. He gave it a 
negative charge and brought it near the stream of drips. The drips were attracted to 
the negatively charged strip. John then concluded that t.he drips were neutral. 

1 . Is this ii good concl\ision? [ 

2. Explain your answer. , 
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^Graph a 



Graph b 



O GS^ ^ GS. 

B = Brightness 



Graph c 



0 



GS 



Graph d 



0 



GS 



Grams of salt 



Graph e 




Suppose you had one silicon atom aiulilve chlopuc atoms. IF silicon atoms have a , 
combining power, of 4 and chlorine atoi'ns have a combining power of I , which of 
tl^ following diagrams shows the most likely combination of these six atoms? ' 
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ocfco 





•OCXXX) 



\ 



Key 


Chlorinp atom 


o 


Silicon atom 


• 



i 



06-Exc 12'1-2B Draw a structural l^ormula for an isomer of the 6 -carbon molecule shown below. 
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\ 1 / I 

H-C— C - C - C-H 
Hh-C-H " " 

I 

H 



Amy and Beth both have white powders. They claim that the powders have the same 
chemical formula, C4H4O4. Each tests her powder and reports the following results. 



(V- 


AMY'S ' 
POWDER 


BETH'S 
POWDER 


Boiling point 

"C ' • 


150' 




Soluble in 
water 


slightly 


very 



They repeat their tests several times to check their results. 

1. Is it possible that both compounds really have the same formula? 
2* Explain your answeV, 



Define reaction rate as it is used in the following sentence. The reaction rate of two 
chemicals can be varied. 



Shert wants to find the concentration of iodine in a solution. Select any of the fol- 
lowing things she needs to know to find the concentration. . 

a. The solubility of iodine 

b. The mass of the dissolved iodine 

'c . The total number of atoms in the solution 

d. The volume of the solution 

e. The- name of the liqui<l in the solution 



Explain what the word concentration means in the following sentence. The concen- 
tration of the instant coffee solution was too strong. ' 



Judy mixed two solutions and made the following observations, 
observations are ways of stat^ the irate of a reaction? 

a. The mixed solutions turned pink in 0.5 seconds. 

b. The temperature rose 10°C in 30 seconds. 

c. The total volume of the reaction was 28- ml. 

. d. Both solutions were made 48 hours before use. 
e. Every minute, 5 grams of Solid product formed. 



Which of her 
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Kathy pours 80 ml of'^a sugar solution into beaker A and 80 ml of the same sugar 
solution into beaker B. Then she adds 20 ml of water to each beaker. 

' 1. How do the concenjpflohs of the solutions in beakers and B compare 
with eaclioth 

2. Give an explanation to support your answer. 




20 ml water 



ml sugar solution 




20 ml water 



80 ml sugar solution 



Beaker A 



Beaker B 
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BEAKER 


VOLUME OF C0SO4 
SAMPLE (in ml) 

t 


VOLUME OF 
WATER ADDED 
(in ml) 


^TOTAI Vni f IMP HP 

FINAL SOLUTION 
(in ml) 


A 


30 


50 


80 f 


B 


80 


0 




c 




40 


80 


D 


10 


70 


80 


E 


60 


20 


80 



All the cobalt sulfate (C0SO4) samples were taken from the same bottle and diluted 
with the volume of water recorded in the table above. Pl^ce the nurabeis 1 through 
5 on your paper. Using the concentrations listed below and ^the beaker letters 
from the table, match each final solution described in the table with the proper 
concentration. 

1. Most concentrated 

2. Second most concentrated 

3. Third most concentrated - 

4. Fourth most concentrated 

5. Least concentrated . ^ 

I 

The graphs below show the results of two reactions of the same chemical system. 
The reactants in the system are sulfuric acid (H2SO4) and a colorless solution. One 
of the products is a gas. A different amount of H2SO4 is used in each reaction, 
but the amount of the colorless solution is the same in both reactions. ' 

1 . In which reaction is the greater amount of H2SO4 used? 

2. How do you know? ^ , 



Reaction a 



Rtfac^on b 




^ 30 

Si 

ui 

Q 10, 
O 

0 



o 

UI 




0 1 2 
T^ME (min) 



1 2 
TIME (min) 



Reaction A: 5 rtil copper sulfate + 1 0 ml water + 1 Rzinc copper 
Reaction B: 5 mrcppper sulfate + 5 ml water + 1 g zinc -+ copper 

1 . Would boil of the reactions above have the same reaction rates? 

2. If so, exp^in why. If not, name the variable that accounts for the dif- 
ference. 



Reaction A: 5 ml iron chloride + 1 5 nil^water + 1 g zinc iron 
Reaction B : 1 0 ml iron chloride + 1 0 ml water + 1 g zinc iron 

1. Would both reactions above have the *ame reaction rates? • 

2. Explain the two ceasons for your answer in terms of particle coHisions. 
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Both beakers shown below contain particles of dissolved reactant 0. When three 
grams of copper sulfate (CUSO4) are added to each of the beakers, 1 and 2, the reac- 
tion fates in the two beakers are different. In terms of particles, how would your 

le dther'' 

/ \ 

3gof^S04 
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model explain why the reaction rate will be faster in one beaker than in the 9^er.' 




3 g of CUSO4 



Beaker 1 (30 C) 




0 0 00 
0 0-0^ 




Beaker 2 (36*C) 
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STATE 


PARTICLE SPEED 


Solid 

Liquid 

Gas 


slowest 

medium 

fastest 



The table above is based on your particle model. 

1. On the basis of its information, which of the reactions below would have 
the fastest reaction rate? (P stands for phosphorous and O fof oxygen.) 

a. -4? (gas) + 5O2 (gas) -> 2P2O5 (solid) 

b. 4P (liquid) + 5O2 (gas) ->2P205 (solid) ^ 

c. 4P (solid).+ 5O2 (gas) -> 2P2O5 (solid) 

2. Explain your answer in terms of tjbe particle model. 



When your mother hea^Tcwater for coffee, certain changes occur in the .water. On 
your paper, list the nul^*bers of the variables below. Based on your particie model 
and your experiences, indicate how each variable responds to heating by writing 
increases, decrease^ ox remains the same after the number of each variable. 

1. Volume 

2. Number of particles 

3. Kinetic energy of particles 

4. Particle size 

5. Rate of particle collision * ' * , 

6. Particle speed ♦ 
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Walt poured two samples of J5 ml of copper sulfate (CUSO4) into two beakere. The 
samples were of the same concentrations, but one of the samples was at 25°C and the 
other was at 40°C. H/ added 2.5 g of zinc to .each CUSO4 sample. The warmer 
sample reacted faster. How does your model explain how temperature differences 
cause the reaction rates of two reactions to be different? 




TRIAL 


TEMPERATURE 


REACTION 


RATE 


1 

2 


25°C 
? 


1 0 g iron + oxygen -> rust 
10 g iron + oxygen ^ rust 


slowly 
rapidly 



I. What can you tell about the temperature of trial 2 as compared^ to that of 
trial 1?. 

2; Ht)w can you tell? •. 
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Accordmg to the graph below, which of the following temperature intervals product 
the greatest change in reaction rate? Select the letter-of the correct answer 

a. 70° to 80°C 

b. 60° to 70°C 

c. 40° to 50°C 

d. 30° to 40° C • 
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10 



20 30 40 50 60 
TEMPERATURE (in °C) 



70 



80/ 90 



Lois collected the data shown in the table below. 



Trials 1 and 2 have the same reaction rates. - 

1. Are the collision rates the same in 1 apd 2? 

2. How would your particle model explain your answer? 
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TRIAL 


f, 1 

CONCENTRATION 


TEMPERATURE 


CATALYST 

' \ ' 


1 


10 ml HCr+4 pieces shell + 5 ml water 


23''C 


none 


2 


10 ml HCI + 4 pieces shell + 8 ml water 

1 ^ ■ Ti'^a' 


as^c 


none 



Give an operational definition oi catalyst which includes all the characteristics of a 
catalyst. 

1. Consider the two trials of the reaction below. 
Trial A. 

A 15 g sample of hydrogen peroxide (H2O2) is heated gently. This re- 
action gives off 5 ml of oxygen in 70 seconds. 
Trial B. 

>^ 15 ^ sample of H2O2 is heated with a little gold dust. This gives oft 
50. ml of oxygen in 70 seconds. The gold dust is unchanged. 
Is gold dust a catalyst for the reaction?' 

2. Consider the two trials of the reaction below. 
Trial A. 

;A 15 g sample of potassium chlorate (KCIO3) is heated. The reaction 
produces 2.5 ml of oxygen in one minute. 

Trial B. * 

A 15 .g sample of KCIO3 is heated with a little copper nitrate (blue- 
green). The reaction produces 2.6 ml of oxygen irr o'ne minute, and the 
blue-green crystals turn black. „ ^ 

Is copper nitrate a catalyst in the reaction? 

3. Consider the two trials of the reaction belpw. 

Trial A. 

' A 10 ml sam^)le of sulfuric acid and 5 g of sodium sulfate react to pro- 
duce 25 ml of sulfur dioxide gas in 30 seconds. 

, > Trial B. . : 

Some water is added to the lO ml of .sulfuric acid and 5 g of sodium sul- 
fate. Only ^15 ml of sulfur dioxide gas are produced in 30 seconds. 
Is water a.catalyst for fhe reaction? 



07-Core-17B 



07-Core-18B * 



Kay wanted to find out' if aluminum is a catalyst for the zinc-hydrochloric acid reac- 
tion. Design a procedure to find out. The reaction rate is indicated by the rate at^ 
which hydrogeri ga.s is produced. Include statements of (I) which variables should* 
be kept* constant (HINT/ What things cause a reaction rate to change?) and (2) 
which variables should vary. Also (3) include a test to show if alunMnum reacts or 
causes the reaction. 
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07-Core-20B Mike heacd that copper was a catalyst for the reaction between hydrochloric acid 

(HCl) and zinc. He took three test tubes in which HQ and zinc were Reacting and 

added % teaspoon of copper to one, H teaspoon to the' seTbond, and 1 teaspoon to the 
third. The reaction rate did not change in any of the three test tubes. In additional, 
trials, he plans to^ add 2 and 3 teaspoons of copper to two other zinc-HCl reactions 
. he has set up. • . ' . 

. 1 . Are these new trials necessary to find out if copper is a catalyst for the* 
reaction? 

> 2. Explain your answer. 

I \ : ' ^ ^ ( 

Three students heated potassium chlorate (KCIO3) with other substances to identify 
a catalyst for this reaction. 

2KPO3 1^ 2KC1 + 3O2 r 
Sally Upsoln said,. "Manganese dioxide is the catalyst for this reaction." 
Margo Downs 'said, "Iron oxide is the catalyst for this reaction." 
Lynn Underdown said, "Gold is the catalyst for this reaction." 

1 . How many of these students could be correct?- 
. '2. Why? 

07-Core-22B Fe (iron) + HCl ^ H2 

Hydrogen gas (H2) can be collected by water displacement. Changing the tempera- 
ture, changing the concentration of reactants, or adding a catalyst can change reac- 
tion rates. Write a procedure which you could use to tell if changing the concentra- 
tion of HCl would change the reaction rate. Be sure to tell what things you would 
not vary, as well as what you would vary. (HINT: What variables affect reaction 
rates?) 



07-Core*23B Jeff read that platinum is a catalyst for the reaction between sulfur; dioxide and 

oxygen. He concluded that platinum would, therefore, be a catalyst for the reaction 
between zinc and copper sulfate. , . 

^ . 1 . Do you agree? \ 

2. Explain your answer. 

07-Core-24B Select the two variables which affect the rate of a chemical reaction. 

^ a. The color of the reactants 

b. The shape of the reaction container 

c. The temperature of the reactants 

d. The presence of a catalyst with the reactants 
e: The color of the products 



07*Core*25B From each set of parentheses select the words which make the following sentence 

true. A reaction will be fastest if a catalyst is (present, not present), if the concentra- 
tion of the reactants is (high, low, medium) and if the temperature is (high, low^ 
medium). 




Study the graph. ' ^ , . ^ . 

1. In whicH trial i* there the greatest number of ^oUision^ between particles 

' of reactants per second? . ' ^ , 

2. Explain your answer in terms of concentration and reaction time. 
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TRIALS 

(in order of increasing concentration) 



. Janet studied the effect of changes in the concentration of HCl on the re^(ition time 
of the reaction shell -k HCl ^ carbon dioxide. Shedefmed reaction time as the time 
needed to produce 25 ml of carbon dioxide gas. Which of the graphs below is 
probably the correct'graph for her experiment? 
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Co'nsid^f .the JtySfo cases below. .; . * 

Case 1 . Cement in a sack won't bum, even when heated With a torch. 
Case*2. Cement' dust in the air in a cement plant reacts so quickly at room tem- 
perature that a small spark can cause it to exptode violently. ' 
How can you explain the difference in reaction rates between Case 1 and CaSe 2? 
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You saw in Excursion 14-1 that burning, a reaction involving air, takes place more 
^-v-slawly- in colder, than iii.wann,air...HQ^,yvpuld the particle model explain this in 
terms of the speed and collisions of particles? 



Before putting beans into the freezer, Mrs. Kaplan puts them into boiling water f6r 3 
to 5 minu^s. She does this because heating them nearly stops reactions in the beans 
which would cause them to spoil even when they are frozen. Explain what heat does 
that stops reactions in living things such as the beans. 



07-Exc 15-1-28 



Temperatures well above 80°C are needed for breakfast Cereals to react with oxygen 
to prodyllce carbon dioxid^ + water rapidly enough to produce noticeable heat. /Yet 
the same reaction - breakfast cereals plus oxygen - produces carbon dioxide and 
^nd noticeable amodnts of heat at 37°C in your body. Why? , 



In Chapter 16, you added sodium hydroxide (NaOH) solution to' help drive off am- 
monia (NH3) gas from fertilize"rs and rawmeat. The NabH solution you used was 
not very concentrated. What effect would using a more concentrated solution of 
NaOH have on the reaction? 



08Core-1B 



When you added sodium hydroxide (NapH) to the fertilizer and tenderizer in Activ- 
ity 16-11, ammonia (NH3) gas would have -been given off and bubbled through the 
Nessler's solution even if no heat had been applied. Why, then, did.you heat the 
mixture? 
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Before you begin, tell your teacher that you are going to do this check. 

Is there any ' djange in the odor of Congo red when HCI is added to it? To answer 
this do the following. 

1. Put 6 drops of Congo red into a test tube. 

2. Smell it. . • . ♦ 

3. Ackl'ldropsHCI. ' 

.4. Smell the mixture. , 
Are the smells noted in steps 2 and 4 the same or different? , 
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hi Chapter 16, you found that egg white, urine, soy sauce, and uncooked meat all 
contained the elements nitrogen and hydrogen in the form of NH3. If you had 
tested further, you would have found that carbon and oxygen were also present. 
How would you explain that 'these substances contain the same elements and yet are 
so different? 



Ken tested five samples^ for the presence of ammonia, sulfate, and copper. Using 
data from the table'below, write the colors of any substances which you know con- 
tain nitrogen. 



sKmpli- 
cWy>R^ 


AMMONIA 
PRESENT 


SULFATE 
PRESENT ^ 


COPPER 
PRESENT 


Red N 


ves 


yes 


no 


Green 


no • - 


.yes 


no 


Blue 


yes 


no 


no 


Yellow 


no 




no . 


White 


no 


yes 


yes 



Gordon tested a green solid IFeiNO^)^! fnd a blue solid lCu(N03)2! by putting 
each into a different tla^k with 10 ml NaOH and heating the two flasks. He bubbled 
each of the gases given off through test tubes of Nessler^s solution. No. color change 
was observed in the test, t^ubes for gases from either of the substances, (iordon con- 
cluded that the substances did not contain nitrogen. " - 

1 . Do you agree or disagree? 

2. Explain your ans'wer. ' . - 
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Before you begin, lell your teacher that you are going to do this check. 

Get bottle B frori^box 08-Cote-7. Using as much of the substance as you can get on 
the end of a wooden splint, test it for ammonia. Open your textbook and follow the 
Nessler's test procedure outUneclfcon pages 233 through 235. Report your results and 

conclilsions. " . . . ' 

■ * '»'■*.■ • 

Jell your teacher you are going to do this check before you begin. 

Is there any change in the odor of Congo red \^^hen HCl is added to it? To answer 
this, do the following. 

1. Put 6 drops of Congo red into a test tube. - * 

2. Smell it. < / 

3. Add 2 drops of HCl. . C 

4. Sm^l the- mixture. . . ^• 
Are the smells noted in steps 2 and 4 the same or different? 



Tlhf'oi 



In Chapters Tlhfough 5, your investigatiohs showed that the many substances in 
nature are made up of only about 100 elements. vBut, in Chapter 16, you as a scien- 
tist tested this concept again by testing many things to^see if they contained nitrogen. 
Why do scientists keep testing accepted concepts? 



You have used phenolphthaiein indicator to tell when a citric acid reactant is used' 
up. How do indicators work? Why do they change color when they do? 

Kathy measnre^ the volume of sodium hydfoxide (NaOH) needed to react With 2, 3, 

5, 6, and 7 ml samples of lemOnjuice, using phenolphthaiein as the indicator. She then 
graphecj the data and predicted how much NaOH would be needecMo react with 
9 ml of1emo|rjuice. ' Explain why Kathy could make suofi a predix:tion. . - , 



The chart shown below, is part of Activity 1 7-3. First you added sodium hydroxide 
(Nad^l) to 4 ml of citric acid un.til the'^lor of the phenolphthaiein changed. You 
then repeated the process, using another 4 ml of citric acid, and you averaged trials* 
1 and 2. Expjyin why doing tv<k) trials and finding the. average is better than just do- 
ing the procedure once. 



♦ * 


VOLUME OF 
CITRIC XCID 

usEb^ 


• ACTUAL^ 
VOLUME 

' OlyNaOH ^ 
USED 


PREDICTED VOLUME < 
OF NaOH 

4 


• frial 1 


4 ml 


<* 




/Trial 2 


'4 mL 






Average 


4. ml 


- 





Margo collected the data from three trials of the reaction between NaOH and egg" ' ~08-Core-13B 
white. She then drew the graph shown below. How many grams of. NaOH will rea^t 
with 12 g of egg white? . 
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' « ,NaOH (in grams) 

Su» plotted data from three trials of the reaction bptween NaOH and egg ^^^ite. Her 
data are shown on the grid above. 

» I . yow many grams of NaOH will react with 1 2 g of egg white? 

2. -"{he reason you can answer question I is that 
« a. the relationship between egg white and NaOH changes only if more 
than 16 g of egg white is used. 

b. you have worked with NaOH and egg white before. • 
_c. feactants always combine in definite numbers. 
"~d. egg white particles have special reactions. 
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You are to find ,Q,ut how much dilute HCI (acid) can be "fft^utralized by 1 g of .the 
powder in bottle OS-Core- 15B. To do this' use the following 'procednre. 
, 1. Dissolve I g of the powder in 15 ml of H2O. ' 

2. Add 2 drops pf Congo red. " . 

3. Add acid in small quantities until you see a permanent color change. " • 
> 4. Find the amount of acid neutralized. . . 

5. Make a second trial, repeating steps I, 2, 3» and 4, and'then'ayerage the 
amount of acid in the two trials. ' ' - ; 



08-Exc 16-1-1 B 



Chef Brockett put 100 g (80 cc) of dough intp cupcake A. After putting dough into 
thd othqr cupcake papers, he ad^jed 20 g (16 cc) more of dough to cupcake A. He 
increased the mass (g) and the volume (cc) of cupcake A. 

1 . What did he do to the d<jnsij,y of the dough in cupcake A? 

2. Explain Vour answer. 



08-Exc 16-1-2B 
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Get 100 ml of the solution in bottle ()8-Exc I6-I-2B.. Find the density of the solu- 
tion. Return the used solution to your teacher. 



Sam had a job in a laUndry. Htniotic'ed that one of the cleaniiig soli^ions had a den- 
sity of 1.6 g/cc. After the number of eachrmatttrial below, st^Ue whethcr.it would 
sink or Hoat in the laundry solution. 



MATERIAL 


g/cc4^EWSITY 


1 . Sulfur 


2.1 ' 


2. Rubber ball 

-1 — _ ,. . 


1.3 


3, Pumice rock 


0.8 


4. Penny. 


H.9. 
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In Activities 17-5 and 17-6, Art nieasured I gram of crushed antacid A on a bahuice. 
He put this amount into 10 ml of water and added 5 drops of Congo red. Then, as 
his partner stirred, he added the acid to the antacid Absolution in I - or 2-ml squirts. 
It chaiiged to blue \Vhen alUof antacid A was used up. 

I. If Art us?d 5 ml of water in Activity 1,7-5, would this affect the amount 
of stomach acid that was neutralized? 
• '2., Explaijl your answer. • 



08 £xcl7-2 IB 



Fred bubl^^d a gas that smelled like rotten eggs throng a solution. With each bub- 
ble, a small blob of yellow solid settled out of the colorless solution. Then, as bub- 
bles of the gas came out of the delivery tube, no more solid formed. Afterward, no 
niatter how fast I'rpd bubbled the gas through the solution,, no more solid formed. 
Explain why this ftappened. 



. / . 

•Get the bottles from box 08-Exg 17-3-:lB. Test each, solution with.litmus, using clean 
glass stirring rods. After the nurnber 0 each solution, indicate whether the solution 
is ao acid, a base, or neitheiv ; -" . 



Linda used 'pH paper and found ^the pH of samples of acid solutions as shown in the 
chart below- 



SAMPLE 
.LETTER 


' pH 


' a . 


6 


b 


1 


c 


3 


d 


5 


e 


2 



, I . Which solution has thti highest hydrogen ion (H"^ ion) concentration? 
2. Which solution is the strongest acid? » ^ 



I 
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Get the numbered bottles from box 08-Exc 17-3-3, ^e pH paper, the pH color 
scale, and 5 clean glass stirring rods'. Copy the list of solutions below. Match each 
item with the letter of the bottle of solution it describes. 

1. Acid, strong | 

2. Acid, weak ' 

3. Neutral 

4. -Base, weak' 

. '5. Jftase, strong 



08-Exc 17-3-3B 
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jlow i!i a diagram of a zinc strip. Use a metric ruler to measure its length correctly 09-Core-lB 
t| the nearest 0. 1 cm. 



Zinc strip 



Oct the following supplies and equipntent from the supply area. 

1 50-niI beaker 25 ml qf vinegar . / 

1 strip of zinc 2 test leads . » 

1 strip of lead 1 voltmeter 

Set up a chemical system which might produce electricity. 

1. Does it produce electricity? 

2. How do you knOw whether or not this system produces electrici^? 



09-Core-2B 



Select the letter of the correct answer. Once ^ battery has been charfii?fl, in what 
fQfjn is the energy stored in the battery? 
a. Light 
. \). Chemical 

c. Nuclear 

d. Kinetic. . ' 

e. lilectrical 



09-Core-3B^ 
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Battery'charger 



Yellpw solution 



Lorrie set up the equipment as pictured above. Before connecting the system to the 
charger, she observed that both rods Were black and that the^solution was yellow. 
After the system had been connected to the charger for five'' minutes, she noticed 
that one of the rods was covered with a bright silverish metal and that the solution 
had become colorl(3ss. 



1 . What k(n\\ of change occurred? ^ 



tat k 

2. What kind of energy caused it? 
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Solution C ' 



In Chapter 1 8, you put a gray zinc powder into a blue solution. A reaction occurred. 
Tlie zinc disappeared, the solution became colorless, and a red-brown copper formed. 
The reactants and products were very different. 

1. Were new particles (atoms) forfned? 

2. If so, name them. If not, how do you explain the fact that the reactant 
and prqducts had such different properties? " 




+ 




Chemical System 




Solution C 



Testlead and metal strips 
Handy assembled the chemical system diagramed above. List five things that Randy 
might observe which would mean that there was a change in the chemical energy 
of the system. (Hint: Randy used additional ISCS equipment to make, several of 
the observations.) 
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{ 

'Zinc strip 



Beaker of solution 



Copper strip 

Art assembliid the system shown in the above diagram. He found that it produced 
electrical energy. 

1 . What was happenihg to the chemical, energy of the system? 

2. Was any energy lost or gained? 

3. Explain your answer to question 2. • 



— II I I I y ■ ■ ^. » ■ 

Gene put two rods of the same silver metal into a beaker of an orange solution. He 
connected the systcn% to a charger. One of the rods turned blue-black and the other 
turned whitish. The solution turned green. He disconnected the system from the 
charger. He then connected the system to a bulb, and the bulb lit. Describe any 
visible changes tiiat would occur.in the beaker as the bulb continued to burn. 



09-Core-8B 



Beaker 




Metal rod 



Sandra's new cas:sctte^^e recorder contains rechargeable batteries. About once a 
week, she has to recharge the batteries. Name the proc(iss which describes the 
ctages involving tile particles inside the batteries when they are .charged or dis- 
y^iarged. i • ' , . 



Bill put two gold strips into a solution of copper sulfate and connected them as 
shown below. No changes in the strip or solution occurred, dene put a carbon rod 
and a magnesium strip into a copper sulfate solution and again completed the cir- 
cuit. The magnesiun) strip became \maller and the solution became colorli 

1. Whose system is niorc likely to have produced electricity? 

2. t'xplain your answer. 



Voltmeter 



09-Core-9B 



09-Core-10B 




Solution of copper sulfate 



Larry recharges the batteries for his tape recorder on a charger which works the same 
way as the charger you used in class. 

1. What kind ofjf^Miergy is used to charge the battery? 

2. What is the form of energy in tlie balLury- iiller it is disconnected from the 
charger? 

3. What form of energy does the battery give- off when it is in use? 

■© • I — ' — ^ 
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William put together the chemical system shown kUJi© ^diagram. He observed that 
the system produced electricity for half a class periodQ Tlien he studied the chemical 
system and reported that.absolutely no^'changes had occurred in it 

1. Is it true that there woul(^ be no changes? * 

2. Explain your answer. ' 



Voltmeter 




^ 



Copper strip 



Zinc strip 
Beaker of solution 
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Scientists have operationally defined worA:. Write on your answer sheet the letters of 
any of the items below wh^ch fit that defmition. > 

a. Dissolving salt in wafipr ^ ' 

, « b. Returning equipment to the storage shelves 

c. Pushing against a car so that it doesn't roll down a hill 

d: Recombining atoms in a chemical reaction 

e. Organizing an experiment in your mind 



09-Core-14B 



Steve put the battery from his snowmobile on a charger. When he calculated the 
amount of energy used to charge the battery,, it was greater than the amount of 
energy the battery could release later. 

1 . Was energy destroyed or used up in charging the battery? 

2. Explain your answer. 



09-Core-15B 

V 



Consider the following reaction. 
REACTANTS 



PROJ^UCTS 



vinegar + window cleaner ammonium acetate + water + heat energy released 

1. From the information given, 4he chemical energy of the reactants is 
(greater than, equal to, or less than) the chemical energy of the^ products. 

2. Explain your answer. ^ 



X)9Core-16B 



Gene noted that the temperature of a liquid dropped when a solid was dissolved in it. 
' On your answer sheet, write the letter of the correct conclusion about the energy in 
the system. ' 

a. The energy in the system had been consumed. 
. b» The energy in the system had been changed into another form. 

c. The energy in the system had been destroyed. 

d. Both a and c are correct. 

e. Both a and b are correct. . , * 
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In an insulated Styrofoani cup, Julian dissolved 5 g of baking soda in 20 grams of 09-Core-17B 
water which was at 24''C. The temperature of the final solution was .22°C. The 
amount of energy present in the materials before dissolving was (less than, equal to, 
greater than) the energy present in the 25 grams of matter after.dissoTving. 



Get- enougli white copper sulfate from the jar Ta^ed 69-Core-18 to cover the bot- 09-Core-18B 
torn of a test tube. Hold the test, tube so that you can feel the bottom of it, and 
slowly add 7 drops of water. ' ' 

1 . Did a chemical reaction occur? • , 

2. Were the particles combining or were^they separating in the test tube? 

3. How can you tell? 

• ! ., (' . ', ' . ~r~ 

Richard mixed a salt solution at a temperature of 32*'C, with a solution of silver 09-Core-f9B 
nitrate, also at a temperature of 32°C. As he mixed tiiem, a milky,- white solid o 
formed, anc^ the temperature rose to 34°C. Use your particle model to explain what 
caused the temperature change. 



Phil dissolves solid ammonium chloride (NH4CI) in some w.ater, ami the temperature 09-Core-20B 
of the liquid drops from 2.S°C to 23°C. According to the ISCS particle model, what 
causes the temperature to drop when the NH4CI dissolves? ' 
: - ■■• % 

A 1 S.g-niass of lead nitrate has in it a certain amount of stored energy in the form 09-Core-21B 
of oliemical energy. How could you release some of this chemical energy? Select ■ ' ~ - . 
your answer from the choices below. ' • 

a. The 1 5 g mass can be meltedi . 

b. The 1 5 g mass can be reacted to form a different compound- 

c. The 1 5 mass can be frozen. 

d. All of t^e above are correct. 

e. None of the above are correct. 



Glucose is a compound found in Iruit. It contains a great deal of chemical energy. 09-Core-22B 
What must happen to glucose or to any compound so that it will give up its chemical 



energy? 



l\\ the next chapter, you will be working with two dangerous liquids Winkler solu- .09-Core-23B 
tion and concentrated sulfuric acid. Assume the two bottles in box 09-Core-23B 
contain these two liqiHds. Gather the materials necessary to mix it) ml of the acid 
with 10 ml of Winkler solution. Ask your teacher to ol*erve you. Mix the liquids 
and report your observations. j , 



Winkler solution.and concentrated sulfuric acid are very strong and dangerous chein- • D9-Core-24B 
icals. You will be working with them in the next chapter. List three things that you | 
should do.if they should spill on someone. \ 



H " ^ — — ' , 1 . •• 

Od-Exc 18-MB , The chemical cell described in Excursion 18-1 wouldn't giv^ off electricaf energy 

until after it was charged. Why couldn't the system give off energy before' it was 
chargeii^ \ 

09-Exc 18-2-iB Show your teacher the procedure you developed for Excursion 18-2. YoUr task is to 

defend what y«rt!i did or to make a satisfactory change in any part of it that your 
teacher object io. 

OQ-Exc 19-MB Below is a list of energy conversions. Choose four of them. Write the numbers of 

your four selected energy conversions on yo\if* paper, and then cite an example after 

1 . Electrical to light 

2. Electrical to chemical 

3. Electrical to mechanical (jnotion) 

4. Chemical to heat 

5. Chemical to electrical 

6. Motion energy to heat 



09-Exc 19-2-1 B Pete made the four solutions shown in the chart below. On your answer sheet, state 

after the number of each reaction whether it^is endothermic or exothermic. 



REACTION 


SOLID ADDED 
TO WATER 


WATER TEMP, 
(in °C) 


SOLUTION TEMP, 
(in °C) 


1 


NH4I 


23 


21 


2 ^ 


Nal " 


25 / ■ 


28 ^ 


3 


NaN03 




20 


4 


LiOH 


22 


29 



09-Exc 19-2-2B When a solid like "slated lin^e,'' which is made up of ions, dissolves in water, two 

^ processes which involve energy occur. 

1. Name the two processes and tell what is occurring in each. 

2. The temperature of the water rises 3 degrees during the dissolving process. 
Which of the two processes mentioned in question 1 involves the greater 
amoDrtt of energy in this instance? • 



Preparing for their experiments with ICR's and yeast beasts, three students did the 
following: , • . . 

Larry washecl'the glassware with tap water and then with distilled water. 

Frank, washed the glassware in soapy water. He did not rinse them, but l^e dried 
them carefully with paper towels. I ' 

Glenn used the glassware right off the sh^f. 

1. Which student used the best procedure? 

2. What is wrong with both of the other procedures? 
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Swppos^you collected three water samples from a lake, and you wanted to identify 
the sanlle which contained the mQ?t dissolved oxygen. You would add Winkler 
solutions iS^l and #2, starch, H2SO4, and Na2S203. 

1 . What data would you collect? 

2. How would the data tell you which water sam|j|e contained the most 
oxygen? 



10-Core-2B 



In your work with ICR's, you have studied oxygen. What kind of information would 
you need to know about a substance like oxygen to write an operatio||i definition 
for it? 



Open your book to Chapter 20 and use it to help you write an operational 4efmition 
fot dissolved oxygen. 



All year, you have done reactions in beakers. In Chapters 20 and 21, where yOu 
studied ICR's, oxygen, and carbon dioxide, you were asked to use jars that you 
could cap tightly. Why was it Important to the activity that you cap the jars 



tightly? 
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On Friday, Dick used a procedure identical to that used for bottle 1 , below. He 
. und that it tpok 36 drops of Na2S203 to remove the color from a mixture of 3 
droits of V^02, 1 50 ml of water, Winkler solutions, H2SO4, and starch which he h^s 
just made. On Monday, he did the following, using bottles 1, and 2. 



Bottit 1 

1. Put in 150 ml water. 

2. Added 3 drops H2O2. 

3. Added nothing, but capped the bottle. 

4. Waited 1 2 miftutes. 

5. Removed nothing. ^ 

6. Added Winkler solutions and H2SO4. 

7. Added 8 drops of NajS203. 

8. Added 1 drop of starch solution. 

9. Added 28 drops of Na2S203 to remove color. 

r. 
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Bottle 2 ' 

1 . Put in 1 50 ml water. 

2. Added 3 drops H202.' 

3. Added 2 ICR's, and capped the bottle^ 

4. Waited 1 2 minutes. 

5. Removed the ICR's. 

6. Added Winkler solutions and H2S< 

7. Added 4 drops of Na2S203. 

8. Added 1 drop of starch solution. 

9. Added 10 drops of Na2S203 to remove color.- 




What term describes bottle 2 a's it is used by Dick today in this activity? 
2. Sincev Dick recorded his results Friday for the same procedure used in 
bottle \, why did he have to do the same reaction on Monday as part of this 
activity? 



10-Core-7B Bob put tw6 ICR's into each of two jars, A and B. Each jar already contained 120 ml 

of water and 4 drops of hydrogen ^ jieroxide (H2O2)., After 1 5 minutes, he removed 
the ICR's fro^ jar A an^ tested the water for the- amounts of bxygen and c<ybon 
dioxide it contained. Twenty minutes after the start of the activity, he removpd the 
ICR's from jar B and tested foraniou4its of oxygen and carbon dioxide. ' 

1. Which'sample, if either one, win contain less oxygen? 

2. Which sample, if either one, will contain more carbon dioxide?, 

3. Explain why you answered as you did. - 



\f " « ^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

10-Core-8B . J'^^b had a gallon of pond water. She tested a sample of it, using phenol solution, and 

' found that the water contained carbon dioxide. Barb said she was not sure if the 
rest of the water contained carbon dioxide because she had tested only a small* 
■ . sample. . \ 

1. Does the -rest of the winter contain carbon dioxide? 

2. Explain your answer. ■ - ^ 



10-Cor9-9B In the Apollo missions in which the U.S. landed men on the moon,- there were thr^e 

^ ^ astronauts per mission. Suppose the concentration of men had been five per space 
capsule. V . 

• 1. What would the increase in concentration of men do to the rate at which 

oxygen was used up?, ' - 

2. What would it have done to the rate at which carbon dioxide was pro- 
f duced? 

3. Why? . 



10-Cor6-10B Look at Activities 21-8 and 21-9 in your text. In these activities, you studied the 

effect of temperature on the reaction rate of fish. The temperature in the jar con- 
taining the fish dropped slowly during the 20 minutes in which th^ jar was in the ice 
water. Why not put the fish directly into distilled ice water so tha<^ they would be at 
the lower temperature for the full 20 minutes? 



10-Core-11B , In Lake Delaware, the temperature in early spring is about 4''C. I|i July, the water 

temperature rises to 25""^ 

1. How would this warming of the lake water affect how of|bn a turtle must 
surface to take in n^w oxygen and release carbon dioxide? 
- 2. Explain your answer in^erms of reaction rates. 
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10-Core-12B Selects all of the following things which are evidences that chemical reactiohs ta'ke 

place in living things. * . 

a. Concentrations are altered. ^ 

b. New materials (products) are formed. 

c. Some materials (reactants) are used up. 
^ d. remperatures of living things alter the rate of new material formation. 

e. All of the above are correct. 



Andy collected two samples of pxygen, one by passing an electric current thcpugh 
M^ater and a second from the liying plant, elodea. Andy said he could tell the oxygen 
produced from the living elodea because it would react differently from the oxygen 
produced, by an electric current. 

1. Do you agree or disagree with Andy^atement? 

2. Why? , , 



10-Core-13B 



Matt's dad told him that a chemical reaction makes a certain racing car run. He said 
the reactants were alcohol and oxygen. , 

1. From what you know about chemical reactions, predict what should 
happen to the amount of alcohol in the gas tank as th6 motor runs if the re- 
action is taking place. x 

2. Why does this happen? 




Yow used phenol red to indicate how much carbon dioxide (CO2) was present in 
water. Lynn says. hke anything else, feels more active sometimes thajn other 

times. When it feels more active, "a given amount of CO2 will react with more ^►l^enol 
red than when it feels less active 

1 . Do you agree or not? 

2, Why'' 

You found that two fish removed oxygen from the water. There are two possible 
reasons that this happens. Either fish only absorb and store oxygen, or fish use the 
dissol\?ed oxygen in a chemical reaction. 

1. What evidence do you have from the activities that you have done in class 
which would help you choose one of the above? 

2. How does this evidence help you choose? 
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Which of the following is the best statement fitting both your model for chemical 
reactions and the results of your activities with the ICR? 

a. Th^y prove that chemical reactions take place injfide the ICR as they do in 
test tubes involving nonliving systems. 

b. The7 suggest that reactions take place inside of ICR's as they do in test 
tubes involving only nonliving systems. . 

c. They establish proof that chemical reactions do not occur inside of ICR's 
as they do in test tubes involving only nonliving things. 

d. They definitely show thdt your model must be true. 

e. a and d 



Sharon took her temperature before leaving school. It was a7°C. She walked through 
the cold and snow, and as soon as she got home, she took her temperature again. It 
was still 37°C. Certain processes convert the energy in food into heat that keeps 
human- body temperature from dropping even on very cold days. What are these 
processes called? . > 
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10-Exc 21-1-1 B 



10-Exc 21-2-1B 



A hospitaJ lab has four containers of equal size containing samples of breath from 
four experimental animals. Suppose there are no Winkler solutions available. How 
cart you find out which sample of breath contains the most oxygen? 



Get a piece of graph paper from your teacher, and label it as shown on the grid be- 
low. Graph the data about Lake Wilbur given below". Then For each kind of fish 
listed, place an Xon the grid at the lowest* depth at which it could survive. Beside the 
X, write the name of the fish.j. 4> 



DISSOLVEQ OXYGEN IN LAKE WILBUR 


DEPTH (in m) 


OXYGEN (in mg/liter) 


0 


lO.b' 


2. 


9.8 


4 


9.4 


6 

V 


5.2 


8 


2.2 


10 


1.5 


12 


■ 1.2 


14 


0.8 


16 


0.5 


18 


0.5 



LOWEST CONCENTRATION OF DISSOLVED OXYGEN 
AT WHICH FISH CAN SURVIVE FOR 24 HOURS 

— ' ■ '■ s k , 


TYPE OF -FISH 


' DISSOLVED OXYGEN (in mg/l) 


r 


Bass 


. 7.3 . . . 




Crappic 


> 




Perch 


3.5 

■ « * ,, — , 



20 



H 

112 
c 

I 

4 

2 
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OXYGEN (in rtig/l) 



10 



12 
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Get .the*box labeled 1 liCoreTl .It contains five stoppered test tubes of varying con- ' J1-Core-1B 

centrations ol^ glucose' solution. Each. tube also contains five drops of Benedict's, 
solution. Arrange the te^it; tubes in order, beginning on the ^eft with the tube with 
the lowest "glucose concentration "and ending with the tube with the highest concen- 
tration. Show yoUr teacherryour ordering. ' 

, ' ^ , ■. ■ . *■ ■ * \ 

"Get -7 drops 'of each of the four solutions in the bottles in 1 l-CQre-2B. P\it each 1 1-Core-2B 

soiutipn info a separate te8,t t«^e,, which is labeled with the number of the bottle you 
get the sample- from. Your ta.sk k to judge the aniount of gluco.se in each sample, . 
using the procedure st^ted*in- Activities 22-12 through 22-14. 

Put the solutions iQ order from lowest glucqse Content to highest glucose content^. 
On your paper, U.st the" numbers of the test tubes in that order. 



,1 



Acat.lyeathes in oxygen which reacts and is released as carbon dioxide (.CO 2). What 
is the source of the element carbpn in the CO2? 

»• * a. It.'i's prQsenf in some form in the cat's body. ^ i, " . 

h, It is created by the cat'}; body. ^ • ' "l * 

^ c. It is^preserit. only in burnt table scraps. ••. . " 

, ° d. The cat's, body m^kes- it from other elements.' ■ 
' • c.. Both b ai1d,d above are sources. • , ' 

Suppose' that the figure behaw shqws the nunjbeF of yeast beasts in Va of a drop of a 
.yeast solution. Calculate the number of drops you . would cxpQCt to find ip .the 
entire drop of yeast'solution/", . 




.Whoti yoy ground up the yeast bcasts^^ou kjlled them by tearing them apart. Yet 
the ground up yc'ast- beasts cause the bfeakclown ofglwcOse into Carbon dioxide and 
>waler to -happen, faster than -do whole^'east beasts. ^\^hy? • 



; '...Vl.ilf 43. grams* of glji^'were pyt into, the Vctictipn coptaitit^r, would I.V " 

v.L/» ^^^^^^^ * • : * 
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Case I. Art wanted to react.beef in a bci^ker toibreak it down into a simpler sub- 
stance. He found he had to add catalysts to the. beaker, ►.^^^^ 

Case 2. Art sat down to eat a large beef roast. He wanted his stomach to cSry out 
a reliction in which the beef was broken down into a simpler substance. It did soi 
and he didn't have to ad'd any cii^ylysts to his'stoniach.^ \ • 

Explain why" Art had to add a catalyst in case 1, but not in case 2: 



1T-Core-8B 



Toast sitting in the kitchen will not react with oxygen to produce carbon dioxidb 
(CO2) and water rapidly enough to give off noticeable hbat at 37**C. Yet the same 
reaction at 3.7°C in your body produces C02,.;Water, and noticeable amounts of 
heat."'Explain why this occurs. 



11-Cord-dB 



The following reaction takes pla'<je in potato plants. 

carbon dioxide + water ->• glucose + oxygen 
Herb says that this reaction will never be carried put in a test tube. He says thdt the 
catalysts that <ire required are produced in the plak and even with thei-atalysts pres- 
ent, the reaction will not take place outside of a living plant. 

1. Do you agree or disagree with Herb's statemerrt^ ^- . 

2. Why? 



11 -Corel OB 
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In a cartoon in Chapter 23, Miss Yeast Beast .says that she contains catalyst.s., . 

1 . Do you contain catalysts? 

2. What evidence supports your answer? (Hint: Marshmallows and ice 
cream release energy inside you at body temperature.) 

— X '■ . . 



Now that you. have worked with the yeast and fish, list three variables you think 
affect reaction rates in living thiiigs. 



I. Suppose that you put 4 chemical .systeins into a closet. Hach system is 
made up of a test tube filled with diluted HCI and 17 small peiCes of zinc. 
Suppose you,al.so put enough /iric, HCI, and test tubes into the cupboard 
to make up 100 such systems. Then you .shut the door. If you rtrfurned in 
an hour, would you find fewer than 4, exactly 4, or more than 4 Chemical 
systems in the closet? 

2.. Suppose you put 4 yeast beasts (chemical systems) into a cup of v^arm 
water andUugar. Tomorrow, would there be fewer than ^\exactly 4, or 
more thafx4 chemical systems in the closet? 
3. What is the difference between the HCI-/inc chemical systein^nd the 
yeast .beasts system which explains your answers to questions* I and 2? 



n-Cor6-l3B 



Bruce .say-s, *'l Was Warned severaUtimes not to overheat'the yeast beasts or I would 
kill thvni. But it turns put that it is the catalyst in.side them that was important to 
the reaction. Since I had grdund the yeast to let the catalyst out. I could have heated 
i.t as nmQli as I wanted and (lie reaction would have gone quicker." 

1 ; l)o.,y6u agree qr di.sagree with'Bruce? . . • . • 

2. Why? . ' . 



1 

I 



Select the letter of the chemical reaction in which oxygen is a reactant. 
a. A log burning 

"b. Sodium chloride and cafcium chloride dissolving in the same test tube 

c. Water boiling ' \ f 

d. Nail polish drying ' / 

■ ^ ■ ■ II 


11-Core-14B 
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Define the unit of heat kilocalorie in terms of water. ^ 

' r-^ ■ «. ' 




f *■>• 

How is calorie defined in tcmis of water? , - , 


11-clre-16B 


Sandy found the cliangfe in heat energy of a 17 gram sample of water when its tem- 
perature rose 9°C. She multiplied 1 7 grams by 9°C and got the number 1 53. Choose 
the letter of the answer below that includes the unit of heat in which this problem 
Should be ;niswercd. 

a. 153Btu ^ * 

b. 1 53 meters y- 

c. 153 newtom ' "i ■ 

d. 153 calorics <^ . '^"^ • * ? ^ . 
c. 153 kilocalorics 

* 

< ■ ^ . 


11 Core-17B 
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\ 
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Get any equipment you need, and heat 150 ml of water for two^inuteir Yoitare 
to calculate the change in the heat energy of the water during the h(^ating period. 
Record and label all the measurements you make. ' . " 

•% 

: ' ■ ^ -V 


11 Core-18B\ 


If m is the symbol for mafvS and you wcrc^asked to measure ApK whal,NVOuld you 
measure? . * 


11 CorelQB 


How many calories of heal energy arc required to raise the tcmp.craturc of 40 grams 
of water from ^)''(Mo%^(7 ' * . 


, 11-Core 20B 


Which, of the following variables are iniportant but arc ignored when you use the 
ISCS cola-can heat-measuring dcVice to calculate the heal of the marshmallow-oxygen 

reaction? 

i\. Tlu^ color of the marshmallows 

b. Heat lost to the surrounding air 

c. Heat lost to the can 

d. All of the above 


11-Core-21B 


Select the variables which affect the amount of temperature change when an alcohol 
solution is being heated. 

a. The age of the alcohol being heated • ^.r * 

b The amount of heat supplied per minute 

c. The person who is heating it ^ ^ / 

d. The amount of time the heat is supplied 

e. The amount of matter heated ^ 

r 
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' — — r: : — — : — 

The main foiifn in which energy is pii.t into your body is chemical. In your body, it 

is converted into other forms of energy^ List tWo of the forms, into which the chem- 
ical energy is converted. ^ . 

rr : ' ' 


ii-uore-SilD 


The sugar found m fruit contams a great deal of chemical energy. 

1. What must happen to the sugaf so that it will give up its chemical energy? 

2. What hdopens to the atoms in the sucar as its chemical entercv is chatiaed*' 


11-Core-25B 


Honey contains a great deal of energy. In what form is this energy stored? 


ii-Oore-icDD 

< 


1. Can people be considered HCR's (human chemical reactors)? 

2. If they can, name three' reactants and thcee products of an HCR. If not, 
what is their source of energy?^ % 


11-txc 22- 1-1 D 

* 


Kissin Cousin Connie s Coffee Cake recipe from 1870 includes both yeast and glu- 
close. On the basis of what you learned in Excursion 22-1, state what yeast and 
glucose do to dough and how they do it. 

u — ■■ ^ — : . • 


n-txc23'l-lo • 

? 


bloise wants to find put if tannic acid is a substance that will act as a catalyst for the 
breakdown of starch. If the tannic acid is a catalyst, what visible result should she 
observe after mixing together the tannic acid, starch, and the iodine solution? 


ll^Exc 24MB 

\ 

\ ■ 


^ ■ , . 

Barry cooled 18g of water by packing the container in ice . The temperature dropped 
from 42''C to 22''C. How many calories of heat were lost? 


11-exc24-1-2B 


Mom's apple pie contains 266 Calories per slice. If all the energy in the pie were re- 
' leased as heat energy, how many grams of water can this much heat energy raise TC? 
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Get your textbook, and use it to do this check. In the left-hand column are state- 
ments of five assumptions from the particle model: In the right-hand column js a 
list of ISCS activities that you have done, each of which involves one of these assump- 
tions. Number your answer sheet f through 5. After the number of each assump- 
tion, write the letters of all of the activities listed which are related to it. A number 
may have more than one letter matched with it. (Hint: Read all. the' assumptions 
before reading any of the actij/ities. If you have trouble matching any of the activi- 
ties, look in your text,for that activity and find out what assumptions are related to 
it.) f . " 
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Assumptions of the Particle Model 

1. All matter is composed of particles. 

2. Some matter is composed of elec- 
trically charged particles called ions. 

3. Chemical reacnions are rearrange- 
ments of matter particles. 

4. Chemical reactions often release 
heat energy or absorb it. , 

5. Increasing the temperature of 
rcactants increases the rate of a 
reaction. 



Activities 

a. When particles -such as lead (Pb) and nitrate (NO3) in lead 
nitrate [Pb(N03)2]-- crystals are separated by -dissolving, the 
temperature drops. 

b. It took. more phenol red to get a pink color in warm water 
from which a goldfish had been removed than in cold water from 
which a goldfish had been removed. 

c. This idea is proposed to explain the behavior of water when 
heated. 

d. A goldfish used up more oxygen in warm water than in cold 
water. ' 

e. This idea is used to4xplain differences in the reactions of rock 
and shells with HCl. . ' 

*■ ft 

f. When the colorlcs.s solutions of lead nitrate lPb(N03)2l and 
potassium, iodide (KI) reacted, a yellow solid, lead iodide (Pbl2), 
was formed. The yellow solid contained atoms of lead (Pb) and 
iodide (I2). No new elements were found in thy$^rnt*\ 

g. Foods burn, and body temperature is often above room tem- 
perature. * ■ M 

h. Zinc (2n) and HCl produced hydrogen at a faster rate when 
hot than when cold. • 

i. Solutions of copper sulfate (CUSO4) and cbbalt sulfate (G0SO4) 
let electricity 0ass through them to light a light bulb. . 

j. The amount of reaction between zinc (Zn) and cqpper sulfate 



(CUSO4) could he determinedly measuring AT 
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12-Core-1BB Get your textbook, and use it to do this check. In the left-hand column are^state- 

nients of five assumptions from the particle model. In the right-hand column is a 
^ist of ISCS activities that you have done, each of v^hich involves one of these assump- 
■ V tions. Nuinbor your answer sheet 1 through 5, After the number of each statemwit, 

write the letters of all of the activities'listed which are related to it. A number may 
' • have more thah one letter matched with it. (Hint: Read all the assumptions before 

reading aiiy.of the activitiei^. If you have trouble matching hny of the activities, look 
in your text for that activity and find out what assumptions are related to it.) 

Assumptions of the Particle Model . Activrties 

1. Conipounds^are combina-tions of a. When different quantities of zinc (Zn) were reacted with a 
different atoms in definite numbers. lixed quantity of copper .sulfate (CUSO4), '^'^^e was either Zn 

<^'uS04 left over when the reaction .stopped. 

2. In chemical reactions, matter par- , 

tides arc not created or destroyed. b. Solutions of copper sylfate lCuS04) and co1)ylt sulfate 

. „ .. (C0SO4) let electricity pass through them to. light a light bulb. 

^. All matter IS com po.sed of jxi-r- I ' ' « 

, . ' ^- sucrose is heated, water and carbon are formed. 

4. Some matter is compo.sed of elec- d. This idea is u.sed.to explain differences in'the reactions of rock 
Jtrically charged particles called ions. and shells with HC\ 

5. Molecules arc made of atoms and' * 

* 

can ho brokeiulown into atoms or 0. When different quantities of lead nitrate |Ph(N03)2] were 

sm^lcr molecules. reacted with the same quarttrty of potassium iodide (KI), .some- 

limes iodide (I) atoms were left over and sometimes lead (Pb) 
atoms were left over. 

\\ ' ' • ' . 

^ •. '■ ■ . • . 

\ ■ ■ , '• When sucrose is heated with MCI, fructose" and glucose are 

formed. 

• g. Potassium iodide (KI) solution aiid.lead nitrate IPKNO:^)^! 
/ soluljon were mixed and reacted. The combined mass of the .solu- 

^ . ) ii^'^J^ after t^K'y reacted was the.same as the total masses of the 

. two nefore they reacted. 

li- • In' copper parttcle.s in ti solution of'copper sulfate (CUSO4) 
/ i ' '"»ve toward a negatively charged rod, whereas the sulfiite par- 

ticles move toward a positively charged rod. 

i. When eleelrieity is passed through water, the elements oxygen 
and hydrogen arc released. 
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' " . j. Tlus idea 
Uoatocl. 


is proposed to explain the beliavior of water wlien 
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